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This is one of'^several shdrt-term bourses' developed , 
to assist in ^.the .training'Cf waste water treatment plant operational 
personnel in the: tests,- measurements, • and repcrt preparation required* 
for .compliance with their NPDES Permits. The* Student Reference Hanual 
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equipment operating procedurejs for effluent monitoring. Each lesson 
outlines a specific objective, description of the analysis, and the' 
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EFFLUENT MONITORING PROCEDURES: METALS ANALYSES 



This course is designed for wastewater tr*eatment plant - 
technicians who will te responsible for performing the 
s,^^ected' analyses. <^ 

Using, methods approved by the^U-S. Environmental Pro- 
tection Agency'for NPpES applicatioi\s and reports, the 
student will perfom^selected metals' analyses including: 
boron, copper, iroliV'mercury,»Sodiuni, -and zin'c. « ^ 

Classroom"instruction is limited to Informaytion about 
performing the selected analyses and reporting* tna results. 
Most of the time is given to laboratory experience for - 
the, trainee who uses detailed,, stepwise procedures to 
analyze typical- samples. 

Those attending thii course should be able to use labora- 
tory glassware, and be able to do arithmetic calculations- 
for formulas pr^^vided, > ^ ' 



* U.S. ENVIRONMENTAL PROTECTION AtENCY ' 
Office of Water Program Operations 
National Training and Op^ational' Technology Center 
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DISCLAIMER 
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Reference to .conmercial products, trade names, or 
manufacturers ^s for purposes of example and 
illustration. Such references do nqt constitute * 
ehdorsernent by the Office of Water Prd^reim Operations, 
U. S, Environmental Protection Agency, 
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' . A>R0T9JYPE FOR DEVfetOPMENT .OF • 
ROUTINE OPERATIONAL PROCEDURES 

for the , 

■ DETERMINATION OF^ BORON, CURCUMIfJ," METHOD 



as appT-ie^ in 

WASTEWATER TREATMENT FACILITIES 
and in the 
MONITORING OF. EFFLUENT WASTEWATERS 



Developed 'by the ^ 

National Jraiffing and Operational Technology Center, 
Municipal Operations and Training Division 
Office of Water Program. Operal^ions 
U.S. Env*ronmental Protection Agency- 
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EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcumin Method 
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thi.s operational procedu»^e was developed by: 
NAME ^ Audrey D. -"Kroner 

ADDRESS EPA, OWPO, NTOTC, Cincinnati, Ohio 45268 
^ . POSITION Chemist-Instructor 
■EffUCAflON.AND TECHNICAL BACKGROUNH 

♦ s 

s > 

B.A.r - Edgecliff College 
- * 1 year iVidustrial Research Chemist 

8 years Secondary School Chemistry Instructor . 
: ' 4 years .DHEW-dl , "Water Quality Program Chemist' 
' ' 7-1/2 .years 'DI-EPA, Chemist-Instructor 
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EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcumin Method 



1 . Objective: - ^ ^ • ' 
To determine the jng/1 concentration of boron in an unfiltered sample. 

2. Brief Description of Analysis: * ' ' 

A sauiple of water containing boron is acidified with hydrochloric acid and"" 
evaporated in the presence of curcumin. The reaction forms a red-colored 
product called, rosocyanine. The rosocyanine is taken /up in/ethyl alcohol 
and the red color in the solution* is compared to that of standards in a-^*. 
sl^ectrophotometer. « , . . . ^ , 

Calcium, magnesium and other cations interfere with the spectr^photometric 
measurepients. These form salts which will- not dissolve in ethyl alcohol, 
thereby contributing turbidity to' the solution of rosocyanine. Such catiortic 
interferences are removed by filtering the samples after rosocyanine is" 
formed' and dissolved in the ethyl alcohol-. 

3. Applicability of this Procedure: , - , 

a. Range of Concentration: 

0.10 to 1.0 mg/liter boron (The range may be extended for samples by 
dilution.) . ' 

b. Pretreatment of Samples: 

The Federal Register Guidelines do. not sfJecify any l)retreatment (such as 
digestion) for determining total boron. A 0y4S micron. filtration of 
samples is specified for determining dissolved boron. This procedure 
does not include directions for the filtration process. \ 

c. Tre'^atment of Interferences in Samples: . • 

The Source of Procedure* cites turbidi^caused by hardness cations and 
nitrate nitrogen concentrations in excess of 20 mg/liter as interferences. 
This procedure -includes directions fo*^ removing turbidity in samples but 
does not include determination and removal o-f nitrate nitrogen. Consult 
the Source of Procedure* if the Presence of excessive nitrate nitrogen 
* is suspected in samples. • / 




^Source of Procedure: Standard Methods for tfie Examination of Water and 
Wastewater, 14th ed,, 1976, APHA, Washington, DC, p. 287, / 

^ • . 8 
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m PROCEDURE: Oeterniination of Boron, Curcumin Method 



SAMPLE 



COLOR DEVELOPMEKT. 
BY REACTION WITH 
CURCUMIN REAGENT 



REMOVAL OF , ■ ' 
CATIONIC INTERFER^ji^sI 



SPECTROPHOTOMETRIC MEASUREMENT^ 
OF ABSORBANCE AT 540 nm 



FINDING CONCENTRATION OF BORON, mg/1 
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EFFLUENT MONITORING PROCEDURE: Determination of Boron,* Cur gumin Method 

- ^ * * * 

Equipmant and Supply Requireir-i^nts ^ 

A. Capital Equipment 

^ 1. Balance, analytical wi4:h a 0.1 milligram-.sensitivity. 
- .2. Fume hood or equivalent. 
• 3. Refrigerator capable of maintaining a 4 C temperature. 

4. Siiectrophotometer for use at 540 ;^m, with a. minimum path length of 1 cm. 

5*. Water bath, constant temperature tQ maintafn 55 + '20C. Size depends on - 
number of samp^les zo be processefjl along with 5 standards in 100 ml 
evaporating- dishes. Each requires about 5 square inches of space. 

5. Water still, metal or a mixed bed ioh exchange resin cartridge to 
prepare boron-free distilled water. ' ' 

B. Reusable Supplies . 

NOTE: Glassware made of Corning alkali -resistant glass and storage vessels 
made of ordinary soft glass have been satisfactory as "borj3n-free"* glassware. 

1. 1 Weaker, 50 i1 " ^ ^ ^ " • ' 

2. 1 Bottle, 500 ml boron-free* 'glass with stopper. 

3. 1 Bottle, 1000 ml, polyethylene with screw cap or boron-free* glass 
with stopper. ^ \ * . < \ 

4. 1 Bottle, 5000 ml, polyethylene with screw cap (for disv'illed water). 

5. 1 Cylinder, graduated, 250 ml. 

6. Dishes, evaporating,* porcelain, 100 ml, 5 plus 1 for each sample to be run. 
•7. 1 Dropper, 1 to 2 ml with bulb. - • ' , ^ . 

^ 8. Tlasks, volumetric, 25 ml, with stoppers. 5 plus 1 for ^ach sample. 
9. Kiosks, volumetric, 100 ml, with stoppers. 6 plus 1 for each sample 
^to be run. ' ' - 

10. 1 Flask, volumetric, 1000 ml, with stopper. 

11. Funnels, fluted, 60o, 40 mm didmeter, 50 mm stem length. ' 1 .for each. sample 

12. 1 Glass rod, short. 

13. 1 Mortar »and pestle, 70 ml,> porcelain 
finelj^ powdered form)., 

14. 1 Pipet, measuring, Mohr, 10 ml. 

15. 'Pjpets, volumetric, 1.0ml, 5 plus 1 

16. 1 Pipet, volumetric, 2.0 ml. 

17. 1 Pipet, volumetric, 4.0 ml. 

18. 1 Pipet, volumetric, 5*.0 ml*. 
1?. 1 Pi p^t,. volumetric, 8.0 ml. Alternatively, use a ID ml measuring (Mohr) 

pi pet I 

20. 1 Pipet, volumetric, 10.0 ml. • . 
.21. 1 Pipet, volumetric, 100.0 ml. * 

22. 1 Stirring rod (policeman), polyethylene, about 6 inch length. 

23. 1 Propipet or pipet bulb. r 

24. I Support, rin^ stand with small rfngv(for filtration) ^ 

25. 1 Thermometer, disgrees C. (To check water bath temperature.) 
26*. 1 Triang\(for filter funnel). 
27. 2 Wash botS^es, polyethylene squeeze type. 
28\ 1 Labordtory^^^con. - ' • - 

, 29. 1 Pair safety glasses. ^ 

lo- 



(needed only if curcumin is not in , 
for each sample. 
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EFFLUENT MONITORING PROCEDURE:' Determination of Boron, Curcumin Method 

^ C. Consumable. Supplies* • . * 

* 1.5 Weighing boats (disposable plastic ii suitable). 

2. Graph paper: 8 1/2 inch by .11 inch w\th 10 major divisions along 

the 11' inch side is suitable. '> ' • ^ 

3: Wax pencil. * 
4. Ti^ues, lint-free for wiping spectrophotometer- cells. ■ . 
5., Water, distilled, boron-free 2.5 - 3 liters^ " - . 

6. Boric acid (HgBOj), ACS Reagent, anhydrous powder (1 lb unit).- 

7. Curcumin r(2-CH,OC^rt,-l-OH-4*-CK:GHCojlCHJ Eastman No. 1179 or equivalent 
^ (25 g unitT. ^ ^ ^ ^- ^ ' / 

8. 95% Ethyl alcohol (CH^CH^OH), Denatured is ac^ptade (1 gaU or 3 kg' unit)* 

9. Hydrochloric acid (HCt),^ACS Reagent, (5 pt. or 7_lb. unit). ' 

10. *0xalic.acid^(H2C20^), ACS Reagent (I'lb. unit);; - . ■ , 

11. /pl Box filter paper^ Whatman No. 30 or equivalent V^th diameter to fit 

filter f(unn6l.. lA. diameter of 7 cm wit! fit the'filter fijnnel deccif-ibed" ^ 
irr B.) ' . . " 

*NOTE: Use polyethylene or-faoron-free glass bottles for storage ♦t)f« reagents 
after preparation". 
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OPERATINS PROCEDURES 



A. Preparing to Test. 
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STEP SEQUENCE 



1. Assemble all equipment to be 
used. ' f 

2. Check the water bath for 
maintenance of the ^ 
55+2°C temperature; required 
for the test. 

I 

|3. If neqessary, clean all 
labware to be used -for the' 
test. 



4\. Prepare the reagents for the 
. test. 

5. Record 'the identification 
inl^ormation for .the sample(s) 



6. Record ,tbe date and -time you 
are beginning the analysis. 



7, Begin"^ the analysis^with 
Procedure E, Preparation of 
Standards: 



INFORMATION/OPERATING GOAI ^'SPECIFICATIONS 



la. Equipment list is on pp. 6 and 7. 

2a. Use 'Procedure B, Checking the Water Bath. 

3a. Use Procedure C, Cleaning Labware. 

3b. It is Jir : convenient to clean labware 

immedic...^ .i,ter performing the test so it is 
dry and ready Tor the next use. 

4a. Use Procedure D, Reagent Preparation. 



5a. The sample(s) should be at hand before continuing 
with t^e test. * 

5b. Use a laboratory. notebook with space for informa- 
tion similar to the "Example Laboratory Data 
Sheet." > 

5c. In one column for each sami)le record: 

"Identification Code, " "Type"* (grab or composite), 
"Date and Time Collectecf," a'fxd the name of the 

' ^ ".Sample Collector." ^ 

• ^ 

6a. Use the "Example Laboratory- Data Sheet/" 

6b^. In the colunin(s) of information you recorded for 
the sample(s) . ' 



TR/tlNING 
GUIDE NOTESi 



IX Sheet 1 
(p. 33) • 



IX. A. . 
(p. 33) • 



IX.A.6. 
(p. 33) 
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EFFLUENT MONITORING PROCEDURE; Determination of Boron^ Curcumin Method 



OPERATING PROCEDURES 



STEP, SEQUENCE 



) 



INF0fiMftTl0N/0PEPj\TIN6 GOALS/SPECIFICATIONS 



TRAINING 
GUIDE ^^OTES 



B. Checking the Water 
Bath 



M 



1. Fin <he water bath^to a/ 
level where the evaporating 
dishes for the test can 
float. ' ^ ^/ 

2. Place a Centigr^ade 
thermometer into the water 
bath. X ^ 

^. Set the^mperature 
. regulator to 55^C. 

4. Turn the/bath heating . 
element/on. 

5. Allow* the bath to heat to 
55^C. * ^ 

6. 'At least ten minutesf after. 

the bath reacRes 55<^C, . 
*check the temperature of 
^he water bath. 



7. Leave the bath turned on. 



la. The^water bath should be in a fume hood. 



2a, The thennometer should beVeliably accurate. 



5a. You could start Procedure D, .Reagent Preparation, 
during this time. 

6a. A longer time is all right. 

6b. The temperature should tie between 53 and 57^.0.^ 

6c;' If the temperature. is\belo.w 53^C, adjust the 
^ temperature regulator upward and repeat steps* . 
5 and 6. 

6d. If- the temperature is abave 57oC, adjust" the 
temperature regulator downward and repeat steps 
5 and 6. . ' 



r 
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:-EFFbUENT MONITORING - PROCEDURR Dejtemi nati ori pf Boron; Curcuhii ri'^MetHod 



OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS ' 


. TRAINING 
• GUJD^ NOTES 


C. CleamuO'Labware 


1. All i)Ottles, evaporating 
dishes, flasks, graduates, 
pi pets, stirring- rods, 
Ti Iter runnel 5 ana 5j/cv#tru' 
photometey cells for this 
procedure should be clearred 
usm^ T^ne toi lowing steps* 


la. New labware should be cleaned before using it 
for this test. 

■ ■ A ■ . ■ : 






2. Rinse each item thoroughly 
with tap water. 


1 




• * 

• 

\ ■ . ■ 


3. Rinse each item with warm 

1:1 hydrochloric acid' • 
' (HCl) solution. 

« 

Rinse eaqh item thoroughly 
with tap water. * 


3a. In a. fume Jjood. . 
'3b. Vt^ar riibbeV; gloves. 

3c. CAUTION: Hydrochloric acid and its fumes are 
hazardous. . > 
' 3d. The .steps to prepare Ul hydrochloric acid solu- 

.tion arc in u. Kccxycnt rrcpcirat lUii* rxcayciiu t. 

3e. 1:1 nttric.acid solution could be used Instead. 

- * ■ « 




■ i • ' 


5. Rinse e^ ttem with se^en 
individual rinses of boron- 
free distilled water. 


■ 5a^. Several rinses with smaller volume^ of water 
are* more effective titan one or two >argfe-volume 
rinsings.,. ' V . ♦ 




1 


^. Place items in a clean 
'area to drain dry on cli^^an 
• towels. ; \. 


* 




\ » 








1 

' • . ' 
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^^^ ^liiFllUiNtfW^^ PROCEDURE ; Determination of Boron, Curcumin Methqd 



^Mmmm i procedures 



|^|;d; Reegenp Pr^eparation 

i& 'l* Won- free/ 
'"^r (distill^ water.. 



Ifl Hyc(rochloric 
**afid solution 
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STEP SEQUENCE 



1. Prepare boron-free distilled 
. water. 



1. Measure 250 ml boron-fr^e 
distilled water". , 



2. Pour the waW into^a clean, 
boron-free 500 ml storage* 
bottle. ' ^ ' 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. Use a metal still or mixed bed ion^ exchange resin 

lb. About 5 liters are required for reagents; etc^ 
plus about 1 ml for each standard arid sample to be 
analyzed. 

Ic." Store the water in polyethylene bottles .or boron- 
free. glass bottles. \ 

la. Use a graduate to, measure the water. 



3. Measure 250^ml conce'ntraied 
* hydrochloric ficid (HCl). 



4. Slowly pour'the acid into 
the bottle of wat^r, along 

. the inside wall . 

5. Swirl the mixture. 



2a. Use a polyethylene, screw-cappfed bottle or a boron- 
' free gl.ags bottle y(ith stopper.- 

2b. The bottle should be cleaned with. 1:1 hydrochloric- 
acid solution. To do. thfs, follow these steps using 
0..1 of the volumes given, then, use Procedure C, 
Cleaning Labware. 

3a. U^'i a graduate.' ' J 

3b. In a fume hood. . . - ^ . ' 

3d. CAUTION; Hydroc'hlbric acid causes severe burns. 
Also, the fumes are hazardous and can cause poison- 
ing if inhaled. ^ . ' ] 

3d. 1:1 nitnic acid could be prepared using these steps 
if its use for cleaning^ labware is pre^rred. 

4a. To, avoid spattering of the mixture. 



5a. To thoroughly mix the contents.. 



XRAI.NIN6 
GUIDE NOTES 
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^ ^EF^MgWlWRINE^ Eteterminatipn of Bqiron', Curfeurain^rtethbd 



.OPtRAtlNG. PROCEDURE 



•Oi- Reagent JPrepaVatiOD\ 
(continued) 



■ '3, Curcumin raagent 



STEP SEQUENCE 



6. Label the bottle. 
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E RIC # 



\1 . Add about 35 ml of 95% ethyl 
\ alcohol- (CHjCH^gOH) ^ 
\ lOd ml' volumetric flask. 

2. Finely grind the curcumin 
[vj[2-CH30CgH3-l-0H-4-.CH:CHC0)j 

CH2] if it is not in this 

form. . 

3. Weigh out 0,040 gi curcumin 



4. Carefully transfer the . 
purcumin to the 100 ml 
volumetric flask. 

5. Swirl, the mixture. 

6. Weigh out 5.0 g oxalic acid 

(H2C2O4).. 



7. Carefully transfer the 
oxalic acid to the same 
flask. 

8. Swirl the mixture. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



6a* This i*; 1:1 hydrochlorfc acid. Also, write the 
date and your name. 

6b. This solution is used to clean glassware used in the 
test procedure. ■ ' 

la. You need 4.0 ml of this reagent for each standard' 
and sample to be analyzed. 



3a. Use a.wetgfiing.boat. * • 
3b. Use an analytical balance. 

4a. Use 95% ethyl alcohal in a squeeze-type wash bottle, 



6a. This oxalic a(yd intensifies the color of the^ 

y^eaotion product and also prevents t+ie formntidn of 
^ interfering colors produced by some metals, if 
present. • - ' 

7a.' Again, use 95% e£hyl alcohol. 



TRAINING 
GUIDE NOIES 
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-EFatfgNT MONITORING • PROCEOURE : Detcnninallon of Boron, Curcuniin Method 



OPERATING PROCEDURES. 



. STEP SEQUENCE 



D. Reagent Preparation 
? (continued) 



4. 95% Etf^l ajcdhol 



5. Stock ^6roD, 
solution '< 
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9. Measure 4.2 ml 'concentrated 
hydrochloric acid (HCl). ^ 

.fl^z:rAdid the acid to the same 

4^1 • Swirl the mixture. ^ 

l^.lDilute' the mixture up to the 
\TOO.0 ml marK with 9*5% * 
ethyl alcohol. • 

13. Stopper the flask. 

14. Invert the flasic several 
times. " , « . 

15. Label the flask. 

d ' ■ 

16. !Stpre in sf refrigerator. 



1 



This needs no preparation 
but have a supply at hand to 
perform the procedur,e.' 



1. Add about 500 ml boron-fi^ee 
i di sti^jsd water ^to-a^ 1 000 ml 
■ — fvoTumetric flask. 



f i, 



'INFORMATION/OPERATING GOALS/SPECIf ICATIONS 



9a. -Use a graduated pipec. 



14a. To mix the contents. 



15a. This i« jrcumin reageat. Also write the date Ij 
^ and your name. . • ' - / 

16a/ This reagent will be stabile up to a wee k^he n. ^ 
stored in a cool-, dark place. ^ I 



la. -You need 25 ml for each standard and sample.^ 

lb. Some of the alcohol should be in a 'sc)ueeze-type 
wash bottle. ' 



V 



' TRAINING^ 
GUIDE- NOTES 
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;Curcum1n Methbd ; ' , ^ • ^ ' • ™ge "P- ' • 




. • -- . "■ , 

1% • OPERATI-NG PROCEDURES • • 


STEP SEQUENCE ^ 


'iNFORMAflON/OP'ERATfNG GOALS/SPECIFIGATIOMS 


TRAINING ■ 
GUIDE' NOTES 




1, D. Rfeagent Preparatijoh 
ffe*' " (opntinued) 

t. • ' . ■ 

_ • 

tr . 0 ' ' " * 

f ^i- ^ s . • • . ' 


'2-. Weigh out 0;5716 g 

anhydrous- boric acid . 

•(H3BO3). ■• 

3. Carefully transfer the 
- boric acid to the'lOCK) ml 
flajk. 

•4. Swirl the mixture. 


2a. Use a weighing boat. ' " ^ 
2b.'' Use an analytical balance. ^ : / . 
2c\ Do not dry the boric acid in a lOaXoveni 3t>v, 
loses weiglit. Use ACS^ reagent grade\boric.apd 
and keep, the chemical bottle tightly s|<)gpfer€d. . 


♦ 


« t# 




5. Dilute the mixture up to 
the lOOOlO ml mark wvth 
boron-free distilled water. 


• • • ' . 4 - . 


t 




- • 


6. Pour this stock* solution 
into a 1000 ml boron-free 
' reagent bottle. 


6a. Use a polye?hyVene, screw-capped bottle or a 
' borqrjffree, glass bottle with a stopper. 




i 




7. Label the bottle. 

- f * 


"7a. Jhis is the stock boron solution. 1.00 ml = 
130>6vg B.. Also, write the date and your name 
on the label. 

.J' • 


• 

a 


« \? 




8. Store in a refrigerator. * 


* • ^ . a 




; 6/ standard boron 

.solution 

> 

• 


,1. Add about 500 ml boron-- 
free distilled water to a 
J 000 mV volumetric flask. 


la. The standard solution should be, prepared fresh 
each day samples are to be analyzed^ 

lb. Although small quantities of this -solution are 
required, make one liter to increase the accuracy 
of its. concentration. 


4 


\ 


; . ■ '^24 
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EFFLUENT -MONITORING PROCEDURR: • Determination, of Boron, 'Curcumin Method 
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.OPERATING PROCEDURES 

Di ReageiTt Preparation 
(continued) 



E. Preparation of Stand- 
ards 




26 



STEP SEQUENCE 



i 



2. Measure 100.0 -mt of the 
stock boron solution. 



3. Deliver the stock solution 
to the volumetric flask. 

4. Swirl the flask 

5. Dilute the mixture up to 
thfe 1000.0 ml mark wii* 

• boron-free distilled water. 

6. Label the .flask. 



INFORMATION/OPERATING G0ALS/SPECTR'IC/(TI0NS 



2a. The stock solutioVmust be at room temperature, 

before this measm^eihjnt is done. 
2b. Use a volumetrifc pi pet. 



If you are establistiing ? 
calibration curve, pre- 
pare standards using the 
following steps. If a 
calibration curve has al- 
ready been established, 
prepare a blank> and a 
check standard beginning 
below at Step 11. 



6a. This is the standard boron solution. 

1.00 ml = lO.OAg B. Also, write the date and 
, your name on the label. 



la. You should prepare a calibration curve each day 
you' do' this test. If several samples are. to be 
analyzed, a blank and a standard to check the" 
curve should be run with each group of samples run 
^ after the curve has been prepared. 



TRAINING 1^ 
GUIDE NOTES 
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OPERATING PBClEDURES: 



^. Preparatldn of Stand- 
, ards (continued)' 
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STEP SEQUENCE 



INFORMATION/OPERATING GOALS/ SPECIFICATIONS 



2. Mark five 100 ml. volumetric 
flasks with the .concentra- 
tions of boron, mg/liter 
which are shown in the 
second- column in Table 2d. 



3. Add about 40 ml boron-free 
distilled water to each 
flask. ' 

4. Do not put any standard 
solution into. the flask 
marked "0.00". 

5. Into each of the remaining 
_ marked jFlas ks ^Ipi pet ^the- 

"cbrrespondinjt volume of 
standard boron solution as 
shown in the third column 
in. Table 2d. 

6. Do not add any more water 
to the flask marked "0.00" 



2a^ Flasks musC be clean. 
2b.* Use a wax pencil. 

2c. These concentrations are recorded on the "Exampje 
Laboratory Data Sheet". 



FUsk 


Boron, 
mg per liter 


Boron, 
'ml Standard 


1 


^ 0.00 


None 


2 


0.20 


2 • 


3 


0.50 . 


5 


• 4 


6.8$ 


:8 


_ 5 




10 . 









4a. This flask contains the blank. 



5a.. The concentration of. the standard'' boron solution" 

' is: 1:00 ml = lO.OAg B. 
5b. Use volumetric pipets. 



6a. A volumetric measurement is not necessary for the 
blank at this time. 



TRAINING-^ f 
GUIDE NOTES 



lip. 33) 
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EFFLUENTS MONITORING PROdEDURK; Determination of Boron, Curclimin Method 



OPERATING PRCCEOURES 



E. Preifaration-of-Stand=- 



ards. (continued) 
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STEP SEQUENCE 



7. To- each the other 4 
flasks, carefully add 
boroh-free distiUed water 
up to the 100.0 nil mark. 

8'. >ut a stopper in each 
flask. . 

9. Gently invert each flask 
severd-1 -times* 

10. 66 tc the next Procedure, 
E. ' Col or Develop 



n. If a c6(,libration curve has 
been established,, prepare 
• a blank and a check stand- 
ard using the- following 
steps. 

12. Mark one 100 ml yolumetric 
flask""0.00" mg/liter B.' 

13. Add about 40' ml boron-free 
distilled water. 



14. Mark a second 100 ml volu- 
metric flask "0.'50" mg/ 
. liter B. 



iNfoj^Matign/operating goals/ specifications 



7a. Use a squeeze bottle for the final addition of 
water. . ' • * «' 



9a. To ensure thorough mixing.'. 



Ila. The blank is used to zero the spectrophotoiiieter. 
lib. The .check standard- is compared to the standard 
curve to ch^ck repr*6ducibi1ity. . 



12a. Use a wax pencil. 



13a. 
13b. 



14a. 



This flask contains the blank. 

A volumetric measurement is not necessary for the 

blank at this time. 

This concentration is recorded on the "Sample , 
Laboratory Data Sheet." . 



TRAINING 
GUIDE. NOTES 



IX.E.14 
(p. 33) 
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OPERATING. PROCEDURE? 



E. Prepiration'of Stan3P 
ards -( continued) i 



F. Color Development of 
Standards and Sample 



STEP SEQUENCE' 



15, li it o-l l vis flask, pip e t 

1 of-tl 



5.0 ml df-ttie^ standard * 
boron solution>< 



INFORMATION/OPERATING GOALS/SRECIflCATIONS 



15a.. T h e c oncent r at i on o f-the-stlrtder d b or o n soluti o n 



16. Add -boron-free distilled 
water up to tfie 100.0 ml 
mark on- the flask. ^ 

17. Put a stopper in the flask. 

18. Gently invert the flask . 
several times. i - - 

19. Go to the next^ Procedure, ' 
F. Color Development. 



is: 1.00 ml = 10.0X9,8. 
15b. Use a volumetric pipet". / ^ 

16a. Use a squeeze bottle for the final addition of , 
^ .water. ■ ■ ' 4r 



18a. To ensure. thorough mixing. 
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1. If you are establishing a 
calibration curve for the 
day, usf the following " 
steps. If you are using 
a "blank and dheck ftandard, 
begin below at Step 5. 

2. Mark five 100 ml evap- - 
orating dishes with the 
concentrations of boron, 
mg/ liter which are shown 

") in Table 2e. 



TRAINING 
GUIDE NOTES 



2a » Each evaporating dish should^ be clean, dry i. ^nd 

free from scratches and scoring. 
2b. The dishes must be identical in shape, size, and 

composition to ensure equal evaporation time. ' 
2c. Use wax pencil marking^ on the 'outside near the 

top. 

2d., These concentrations are recorded on the "Example 
'laboratory Data Sheet." 

* (continued) 
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EFFLUENT HON ITQRI 1^6 PROCEDURE : Determination of Boron, Curcumin Method 



OPER ATING PROCEDURES 



S TEP SEQUENCE 



F. Color Development of 
Standards and Sample 
(continued). 



■24- 



iNFORMAflON/OPERAriNrGOAtS/SPECIFieATIONS 



2e. Table 2e: 



Dish 


Boron, mq per liter 


1 


0.00 . 


2 


0.20 


3 


0.50 


4 


0.80 


5 


1.00 



3. Pi pet 1.0 ml of the 0.00 
mg/1 B (bl^nk) solution 
and of each of the stand- 
ards into the correspon- 
dingly marked evaporating 
dish. 

4. Skip Steps 5, 6 and 7 and 
continue at Step 8. 



Mark two 100 ml-evaporatinc 
dishes with the concentra- 
tions of boron, mg/1 iter 
which are shown in Table 
56. 



3a. 
3b. 

4a. 

5a. 
5b. 
5c, 
5d. 
5e. 



Use a clean, dry, volumetric pi pet for each 
solution. • / , 

Thq stajidards werfe prepared in 100 ml flasks using. 
E, Preparation of .Standards. 



These steps are used for a blank and check 
standard. 

tach evaporating dish should be clean, dry, and 
free from scratches and scoring. 
The dishes must be identical In shape, size, and 
composition to ensure equal evapdration time. 
Use wax pencil markings or. the outside near the 
top. / , , 

These concentrations are recorded on the "Example 
Laboratory Data Sheet." 



TRAINING » 
GUI 01 NOTES 



. Dish 


Boron, mq per liter 


1 


0.00. 


. 2 


0.50' . 
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rage no* 



OPERATING PROCEDURES 



F> Color Development of 
' Standards and Sample 
(continued) 
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STEP' SEQUE 



Pipef 1 .0 ml of 
mg/1 B (blank).' 
dish markad "0 



CE 



the 0;W 
hto the 
00". 



7. Pipet 1.0 ml of the 0.50 

- mg per litef standard into 
the dish marked "0.50" 

8. Record the saitple identi 
fi cation code for fhe 
sampl^ 

9. Mark-,the sample identifi- 
cation code on a 100 ml 
evaporating dish. 



10. Measure 1 .0 ml of the 
sample (or of diluted 
sample) into the marked 
evaporating dish. ^ 



MATION/OPERATING GOALS/SPECIFICATIONS 



Sr^^Use a clean, f*ry, volumetric pipet. 



7a. Use a. clean, dry, volumetric pipet. 



J 



r" 



8a. On ifhe "Example Laboratory Data Sheet" to the left 
_ of the blank where "Absorbance" will be recorded 
for I the sample. 

9a. The dish should be clean, dry, and free from- 
scratches and scoring." \ ^ " - . 

9b. The dishFShould'be identical in shape, size, and 
conlposifion to the dishes used for the -standards. 

9c. Mal|e a wax pencil mark' on the outside near the top 

10a. Fof samples containing 0.10 'to_ 1.00 mg per liter 

bo,r6n, use undiluted sample. 
10b. Fdr samples containing more than 1.00 mg per liter 
bdron, make an appropriate dilqtion with boron- 
i ffee distilled water so that, a 1.00 ml portion 
contains approximately 0.50/|g boron (50 mg per 
l^ter). . , . ' 

10c. If the boron concentration of the sample is un- ^ 
known-, you might use 1.00 ml of undiluted samplej 
and also 1.00 ml of a 50% dilution (1:1) of the' 
sample. 




TRAINING 
GUIDE NOTES 



.IX.F.8. 
(p. 33) 
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: :eFFIUENT -MOHITORING PROCEDURF ; Detennijiation of'Boron^ Curcumin Method' 



"OPERATING PROCEDURES' 



F. Color Development of 
Sitandards and Sample 
(continued) 
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STEP SEQUENCE 



11. Repeat Steps 8, 9, and 10 
for each sample to be 
analyzed. 

12. Add 4.0 ml curcumin reagent 
to each evaporating dish.' 



13. Gently swirl each dish. 

14. Float the dishes on a water 

• bath set at 5§^+ 20C and 

• let them remain 'for 80 
minutes to evaporate to 
dryness. 



INFORMS ION/OPERATING GOAL^/SPECIFICATIONS 



la. The number fof samples that^can be anaflyzed along 
with, the standard? depends on the size of the 
water bath. 

2a. Use a yqTumetr1<: ;p1pet -for better control of this 

alcohol solution.* 
2b. If you are establishing a standard curv6, there 

are 5 -dishes of standards plus the dlsh(es) of 

.sample(s). ' « 

2c. If a standard curve Is established, there are 2 

dishes .of standards plus the dlsh(es) of sample(s)c 



3a. To thoroughly mix contents. 



15. Record' th? time after 80 
minutes have elapsed. 



4a. The water bath should haVe been checked, for main- 
* tenance of" this temperature and turned on as des- 
cribed in B, Checking ;the Water Bath* 
4b. The temperature Is critical to the test. Higher 
/ . temperatures cause loss of color. . - 
4c. A red-coTored product, rosocyan.lne, is formed. 
4d. The odor of hydrochloric acid (HCl) is gone when 

evaporatfon .is complete. ' , 
I4e. Keep drying time constant for standards and 
samples. 

14f. The length of drying cime critically affects the 
intensity of .color. 

!5a. This is, the "Time Evaporation Ended" on] the 

"Example Laboratory Data Sheet", 
a). Spectrophbtometric readings must be' done within, 
^ the next hour. 



'TRAINING' 
GUfDE NOT€S 



n 



.-a 



JX.F.15. 
(p. 33) 
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OPERATING PRC^DURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALSZ-^PECIFICATIONC 



TRAINING 
GUIDE NOTES- 



F. Color Development of 
Standards and Sample 
(continued) 



16. Turn the water bath heat- 
ing element off. 

17. Rembve each aish from the 
water bath. 



18. Carefully wipe the mois- 
ture from the bottom of 
each dish. 

19. Allow the dishes to cool 
to room temperature. 

£0. Turn on the spectro- , 
^photometer* 

21. Mark 25 ml volumetric 
f Idb". :*th the concen- , 
trations of the standards 
you are running-. 



^2. Mark 25 ml volumetric 
flask(«) with the identi- 
fication code(s) of the 
^'>iinple(s). 

^3. Add about 7' ml of 95% , 
ethyl alcohol (CHjCHpOH) 
to the dish contafhi-g 
sample. 



l^a^ Unlesjs'more samples are to be determined. 

17a. Be careful that drops of water from the bottc ' of 
one dish do not drip into other di:hes still in 
the water bath. 



19a. Five to 10 minutes. 

20a. The instrument can warm up during the next steps^ 



21a. If you are establishing a standard curve, ma;^k 

5 flasks "as 0^.00, 0.20, 0.50^ 0.80, and 1.00 mg 

per liter,- respectively. * 
21b. If you ar'& running a blank and check standard, ^ 

mark 2 flasks as 0:00 and 0i^50 mg peMiter, 

respectively. 

22a. If any flasks are not dry,^ rinse them with 95X 
ethyl alcohol. , / 



23a. Use a measuring pi pet and very slowly d^. r t the 
alcohol along the walls of the dish so c-y 
spattered solids are washed down to the bottan. 

23b. Transfer samples first, then the standards. 



41 



OPERATING' PROCEDURES 



STEP SEQUENCE 



— : — 2 — ' 

INFORMATION/OPERATING -GOALS/SPECIFICAtlOWS _ 



TRAR'ING 
GUIDE NOTES 



F. Color Development of 
Standards and Sample 
(continued) 
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24. Use a clean, dry poly- 
ethylene rod to gently 
stir the mixture until 
.all the red^colored ^pro- 
duct is,:dissolved, ^ 

25. .Use ji squeeze bottTe^of • 
9555 ethyl alcohol to rinse 
the mixture from the tip 

' of the rod iuto the dish. 

26. Using a (popper, transfer 
the solution from the dish 
into the corresponding 

25 ml volumetric flask. 



27. Add a few ml of 9y>% ethyl 
alcohol to the dish. 

28. ^ Use the same dropper to 
'transfer this rinse to the 

corresponding flask. 

29. 'Repeat steps 27 and 28 two 
more times ♦ 



30 ♦ Remove the bulb from the 
dronper and rihsa 95% 
ethyl alcohol from the top 
through the tip and into 
the flask. 



24a. Keep the ro-ixture in the' bottom part qf the dish. 



25a, 

26a. 
26b. 
26c, 
27a, 



Keep ih mind that 25 nrl is the' final volume 
allowed in .thei fdllwing steps. 



1 



Be careful not to scratch the surface of the 
evaporating dish with the tip Of the glass dropper 
Be careful not lose'any of ' the solution during 
the transfer. — v , : 

A very small funnel can --be- used for this transfer 

Use a squeeze-type plastic wash bottle for the. 
alcohol . " 



29a. 
29b. 



Add just a few ml each time to keep within the 
25 ml limit of the" receiving volumetric flask. 
The absence of yellow color from afl areas of the 
dish indicates all original solution has been 
transferred. 
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OPERATING> PROCEDURES 



F. Color Development of 
Standards and Sample 
(continued) , 



STEP SEQUENCE 



31. Rinse the outside of the 
tip of thjB dropper into • 
the flask. 

32. Replace the bulb on th? 
dropper. 

33.. Add a few more ml of 95% 
' ethyl alcohol to the dish; 

34. W\th the dropper^ use this 
alcohol to bring the vol-, 
ume in the flask to the 
25.0 m] mark. 

3&. Put a stopper in the flask 

36. Gently invert the flask, 
several times. 



37. Repeat steps 23 through 36 
^y^ASfift any other samples, 
then for the standards in 
evaporating dishes. 



INFbRMATION;^PERATING GOALS/SPEClFICAfTIONS 



36a, To thoroughly mix the contenti. 

IMPORTANT: Any turbidity in thQ- sample solutiop(s) 
at this point interferes with spectrophotometric 
readings. Use Procedure G to filter sample(s) now. 
y * 
37a. "Check 'that each is. transferred to che flask marked 
with the corresponding sample identification code 
or concentration. 



38. Obtain all spectrophoto- 
metric readings within one 
'hour of the time evapora- 
tion ended by using H, 
Spectrophotometric Measure- 
ments. 



38a. The time evaporation ended is recorded on the 
"Example Laboratory Data Sheet". • 



TRAINING..,. 
GUIDb NQT£S . 



^ ^TFfLUENT^ MONITORING PR(fc^DURF. : 



determination of Boron, Curcumin Method 



OPERATING PROCEDURES 



G. Removal of Catibnic 
Interferences from 
the Sample (s) 
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STEP, SEQUENCE 



^. Mark a small receiving 
vessel' with the sample 
identification code. 



2. Place a small funnel into 
a clay triangle on a ring 
stand support. 

3. Flute a piece, of filter 
paper to fit into the 
funnel . 

4. Place the paper in the 
funnel. 

5. DO NOT "wet" the filter 
paper. 

6. Using a 'small glass rod, 
transfer the sample from 
the flask onto the filter 

-pai^r. 

7. DO NOTrinse the original 
flask and DO NOT add 
alcohol to the filtered 
solution, 

8. Remove the receiving 
vessel from under the 
funnel . 



INFORMATION/OPERATING GOALS/SPECIFICATIOHs 



la. Samples should'be filtered to remove turbidity. 

lb. One of a set of matched spectrophotometer tubes 
or a very small beaker would be suitable re- 
ceiver. 

2a. A funnel with a 40 mm diamrjter and a 50 mm stem 
works well witn this vo.lum^a. * ^ 



3a. Use Whatman No. 30 or equivalent filter paper. 
3b'. A diameter of 7 cm fits the above funnel. 



5a^ You could change, the concentration of the sample. 



6a. While sample is being filtered, continue >fith 
transfers of other samples, then the standards 
'from evaporation dishes to flasks ^%^^P F.23 

7a. Adding any alcohol will change the concentration 
of the sample. You only need about 15 ml of 
-filtered sample to get spectrophotometric readings 



TRAINING 
GUIDE NOTES 
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^;^"3EFFUUENT'^^lWfUT0RINGlPRQCEDU Determination -o,f Boron, Curcumtn ^^etHod 



lERJC 



OPERATING PROCEDURES 



STEP SEQUENCE 



G. Removjal of Cat ionic 
' Interferences from 
the^§aniple(s) 
(continued) - 



H. Spectrophotometric 
Measurements 



9, Repeat Steps 1 through 8 
for each sample being 
'Sinalyzed, 

10 • Obtain spectrophotometric 
readings witltin one hour 
of the time- evaporation 
ended by using H, Spectro- 
photometric Measurements • 



1. Check that the instrument 
is warmed up and ready to 
use. 

2. Set the wavalength at 
5'40 nm. 

ft 

3. Set the Instrument at 
i nf i ni te absorbance . 

4. Use the' 0.00 mg per liter 
boron standard to set the 
instrument at zero ab- 
sorbance. 

5. ' Remove.* the 0.00 mg per 

lifer boron standard. 



Check that the scale read 
ing returns ta infinite 
absorbance. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



9a. Rinse out the funnel and dry. it between uses so 
no liquid- is added to the next sample. 



10a. The time evaponStion 'erided is recorded on the 
"Example Laboratory Data Sheet". 



la. 
lb. 



Allow a warm-up period of approximately 20 minutes 
(5 minutes minimum). 

There is an EMP on "Use of a Spectrophotometer". 
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4a. 
4b, 

4c, 
6a, 

6b. 



Use alcohol for any rinsings of the spectro- 
photometer tube. 

Wipe the outside of the spectrophotometer tube to 
remove moisture and fingerprints before inserting 
the tube into the instrument. 
Use this same spectrophotometer for standards and 
samples processed ia the same-size evaporating 
dish as was used to process this blank. 

c 

f 

If the reading is not at infinite-absorbance, set 
the control knob until that reading occurs, re- 
insert the 0.00 mg per liter standard and reset 
the 'instrument at zero absorbance. 
Then repeat steps 5 and 6. 



TRAINING 
GUIDE NOTES 



49 



EFF-LUENI MONITORING PROCEDURE : Determination of Boron, Curcumin:.Method 



OPERATING PROCEDURES 



H. Spectrophotometric 
Measurements 
(continued) 



STEP SEQUENCE 



f. Record the time. 



8. Measure and record the 
absorbance of each 
standard. 



9. Measure and record the 
absorbance of each samplp. 



10. Turn off the spectro- 
photometer. - 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



7a. On the "Example Laboratory Data'She^t" as "Time 
Absorbances (were) Read". 

8a. If you are establishing a standard curve, there . 
are 4 standards. 

8b. If a standard xurv« is established, there is 1 
check standard, 0.50 jng per liter^ 

Sc. Keep flasRs. tightly stoppered When not in use 
because the alcohol - solvent can evaporate, thereby 

" changing the concentration. 

8d. Use the same qel.l for each solution, ringing it 
onte with alcohol, then -two times with the solu- 
tion to be measured and wiping. off the outside 
before inserting it into the instrument. (You 
can also use matched cells.) 

^e. Record resirlts on the "Example Laljoratory Data 
Sheet*- in the column next to Column E. 2. 

9a. Use the sanie cell and techniques as in 8d above. 
9b. Record the results on the "Example Laboratory 

Data Sheet" in the column next to -Column F.8, the, 

"Sample Identification Code.". 



tRAINING • 
GUIDE NOTES 



IX.H.7 
(p. 33) 



IX.H.8 
(p. 33) 



IX. H. 9 
(p. 33) 
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OPERATING PROCEDURES 



I. Making a Calibration 
Curve 



STEP SEQUENCE 



J. Checking the Cali1)ra- 
tion Curve* 



5 ^ 



1. If a calibration curve has 
been' established, omit this 

. Operating Procedure and do 
Operating Procedure J, 
Checking the Calibration . 
Curve. If a calibration 
curve has not been estab- 
lished, do the following 
steps. 

2. ^ Plot the absorbance values 
f^fdr the four standards ob- 

tained in H» Step .8 vs. the 
concentrations of boron in 
the calibration -standards 
in E, Step 2. 

3. Draw the best straight line 
through all the points to 
produce a calibration curve 

4. This curve can be usqd for 
Procedure K, Firiditig the 
Concentration of Boron, 
mg/ liter for the Sample^), 



1. On the calibration curve, 
locate the absorbance value 
recorded.. for the, check 
standard (0.50 mg/liter) 
^'n H, Step 8. 

• ' .* 

2. Draw a dotted line over 
to the cal ibration curve. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la.' There is- an EMP on "Preparation of Cal'fbration 
Graphs". . ' ' 



2a. All this information should be avail able^fror 
the "Example Laboratory Data Sheet". ' 

2b. An example of the axes ror the calibration graph 
is in the Trajning Guide.. 

. ■ .• / 



la. 



lb. 



This information should be available from the 
"Example Laboratory Data Sheet" in the column 
next to "Boron, mg/1 in Standards". 
The curve was developed 1n Procedure I, Making a 
Calibration Curve. 



TRAINING 
GUIDE NOTES 



IX. Sheet 1 
(p. 33) ' 
IX. Sheet 2 
.(p. 34) 



IX. Sheet 1 
(p. 33) 

IX. Sheet 2-. 
(p. 34) 
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E FFLxjEHT^HONITORING PROCEDUKb ; Detarmi nation of Boron, Curcumin Method • 

Or. 



T 



OPERATING PR0C7.DURES 



Checking the 
Calibration Curve 
vcontinued) 



STE? SEQUENCE 



4. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Finding the 
Concentration of 
Boron, ing/ liter for 
the Saniple(s) 



ERIC 
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3. From that point on the 
calibration curve, draw a 
perpendicular line down to 

the concentration^ line/ 

<* 

4. Record the^concentration of 
boron, mg/liter at this 
point for the check 
standard. 

5. Compare this observed- 
concentration of boron, 
mg/liter to the expected 
.concentration of 0.50 
mg/liter.'- 

if the / *^ervedj concentra-, 
tion of toron, mg/liter is 
within the acceptable 
range, the calibration 
curve. can be used for 
' K. , Finding the 
ConcentratTOn ff Boron, 
mg/liter for the Sample(s), 



TRAINING 
GUIDE NOTES 



1. On the calibration curve, 
locate the cPbsorbance value 
recorded-^for-\he"s1imple in 
H. Step 9. 

2. Draw a dotted ]**ne over to 
.the calibration curve. 

3. From that point on the 
calibration curve, draw a 
perpendicular line down to 
the concentration line. 



\ 



4a. Record the value on the "Example Laboratory Data 
Sheet" in t-he column next to the absor4)ance 
value for the 0*50 mg/liter standard 



5a. The observed concentration should be within ±2% 
of the expected concentration of 0.50 mg/liter. 

1) 2% of 0.50 is 0.01. 

2) Thus the acceptable' range of the observed 
value is 0.49 - 0.51 mg/liter. 

6a. If the observed concentration is no't 0.49 - 0.51 
" you can rerrun a 0.50 mg/liter check standard 
and repeat th^* comparison in 5* above. 

6b. If the observed concentration still is not 
0.49 - 0.51 , -discard tlie calibration curve and 
establish a new one by ^^unning :itandards ^nd 

^ constructing a curve. Begin at E.l. 



la. This Information should be available from the 
_ ^'Example Laboratory Data Sheet'* in the column 
next to the "Sample Identification Code." 

2a. The curve was developed in Procedure I, Making 
Calibration Curve. 



X.J. 4. 
p. 33) 



IX. Sheet 1 
(p. 33) 



IX. Sheet 2 
(p. 34) 
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OPERATING PROCEDURES 



Finding the Concen- 
tration of Boron ^■ 
mg/ liter for the 
Sample(s)' (continued) 



STEP SEQUENCE 



4. Record the concentration 
of boron, mg/liter at this 
'Point for the sample. 

5. Repeat steps 1 through 4 
for each sample. 

6. Sign the "Fxample Labora- 
tory Data Sheet".* 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4a. Record the value on the "Example laboratory Data 
Sheet" in the column next to the absorbance value 
for that s'ample. ^ 



6a.' On the line marked "Analyst" in the top sectioh. 



TRACING 
GUIDE NOTES 



IX.K,4. 
(p. 33) 



IX. K. 6. 
(p. 33) 



5G 
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'EFFLUENT MONITORING PROCEDURE: Jetermination cf Boron, Curcamin Method - 

\ 

INING, GUIDE 



SECTION 


' TOPIC 


I* . 


. Introduction 


II 


Educational Concepts^-Mathematlcs 


III 


Educational Concepts-Science 




Educational Concepts-Coraunicatlons^ 


V 


Field & Laboratory Equipment 


yi 


. Field &/Laboratory Reagents 


VII 


Field & Laboratory Analysis 


VII! 


Safety ^ 


IX* 


Records & Reports 




V 



^Training guide/^naterials are presented here under the heading marked*. 
These standardised headings are used throughout this series of procedures, 

00 




EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcumin Method 



" INTRQPUCTIQN 



Section I 



TRAINING GJIDENOTE 



Boron may occur naturally in some waters or- may be 
added to water in certain cleaning compounds or as 
an industrial waste effluent.. 

The determination of boron in waters, industrial 
wastes, and sewage effluents is particularly im- 
portant to agrtculture. - Boron in small quantities 
is an essential element for plant growth. However, 
boron in excess of 2.0 mg/liter in irrigation watfer 
is harmful to most plants; some are affected by ** 
concentrations as low as ,0.75 mg/liter. Drinking 
waters generally contain less than 0.1 mg/fiter. 
Rarely dp they contain more than 1.0 mg/liter which 
is still considered innocuous for human consumption. 

The test riescribed in this instruction can be found 
in^ Standard Methods on page 287, entitled 405A. 
Curcumin Method, This is the only procedure for 
Boron acceptable for NPDES purposes. 



9_„age No: 1-32 
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EFFLUENT MONITORING PROCEDURE; Determination of Bo»«on, Curcumin Method 



RECORDS AND REPORTS 



SECTION IX 



SHEET 1 

EXAMPLE LABORATORY DATA SHEET 



Name of Plant 



STEP 




CAMDI C 

SAMrLt 




SAMPLE" ' 


SAMPLE 


A.5 


Identifica-tion Code 










A.5 


Type (grab or composite) 










A.5- 


Date and Time Collected 










A.5 


Sample Collector 










A. 6 


Date and Time Analysis Began 










F.15 


Time Evaporation Ended 










H.7 


Time Absorbances Read 










K.6 












—Analyst - — 


J 









E.2 
E.14 



Concentration of Boron, 
mg/1 in Standards 

0.00 

Oo 
oTbo 
^Oo 
Too 



H.8 



Absorbance 



J. 4 



Concentration of Boron, 
mg/1 in Check Standard 



F.8 


Sample Identification 
Code 


H.9 


Absorbance 


K.4 


Concentration of Boron* 
mg/1 in Sample 
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60 



0.60 



0.50 



Ui 
o 

,< 

CO 

a: 
o 

CCl 



0.40 
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0.10 
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EFFLUENT MONITORING PROCEDURE: Determination of Boron, Curcuniin Method 



RECORDS AND REPORTS 



SECTION IX 



SHEET 2 

DETERMINATION OF BORON, CURCUMIN METHOD 
CALIBRATION GRAPH 

SIGNATURE OF PREPARER: 

DATE GPJkPH WAS PREPARED: 



T 



4-M 



t ' ; ; ! i I 



,11. iTl 



L-.U. 

-M- 



-•-r~f-r-f-f 



tTir 



-I ] 



i:l:b!itt 

i . 1 l.i i « 



-H-rj- 



.1 i.i. 



± 



I- 



r4^ 

n 



i 



IX 



0.00 

61 



0.10 



0.20 



0.30 



0.40 O.EO 0.60 

CONCENTRATION OF BORON mg/T 



0.70 



0.80 



0.90 



1.00 
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A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

for the 

DETERMINATION OF TOTAL CALCIUM 
(VOLUMETRIC METHOD) 



as applied In 

WASTEWATER TREATMENT FACILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



Developed by the 
> 



National Training and Operational Technology Center 
Municipal Operations and Training Division 
Office of Water Program Operations 
, U.S* Environmental Protection Agency 
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EFFLUENT MONITORING PROCEDURE: .Volumetric Determination of Total Calcium 



This Operational Procedure was developed by: 
NAME William T. Engel 

•» 

ADDRESS 'Charles County Conniunity College . 
P. 0. Box 910 • * 

Le. Plata, Maryland 20646 

POSITION Associate Professor of Chemistry 

EDUCATION AND TECrlNICAL BACKGROUND 

BS - Saint Francis College, Loretto, Pennsylvania 

MS - Xavier University, Cincinnati, Ohio 

4 years Instructor (Chemistry) 

Z years Assistant Director Pollution Abatement 
Technology Department 



/ 

1^ 
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EFFLUENT MONITORING PROCEDURE t^Volumetr 1c Determination of Total Calcium 

1. Ob^^ibtive: 

To determine the total calcium content of a wastewater effluent sample. 

2. Description of Analysis: 

The procedure involves a pretreatment of the sample v»ith' nitric acid 
which eliminates interferences from suspended^materlal normally present 
in wastewater. " The sample is subsequently analyzed by the^EDTA 
titrimetric method. The results are reported as Total Calcium in mg/1. 



Source of Procedure: Standard Methods for the Examination of Water and 
Wastewater, 13th Edition, APHA, AWWA, WPCF, 1971. pages 84, 85, and 416. 

Methods for Chemical Analysis of W^ter and Wastes, 1974 Edition, Methods 
Development and Quality Assurance Research Laboratory, National Environ- 
mental Research Center, Cincinnati, Ohio 45268. pages 82-83. 



1. 
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EFFLUENT MONITORING PROCEDURE: Volumetric Detennination of Total Calcium 

Equipment and-'^upply .Requirements :\ / ' ^ ' 

A. Capital EqUipfcent \ v' / 

1. Balancej -^-latnaljrticaV.jOvl^^^ 
> 2. Balapice -triple beam 0.1 g accuracy ^ . * 

/ • 3. pH mete^ ' ' ^ . . , . 

/ , 4: Hot'plal^^s .nust heat to above 100°C 

/ . ' ^ ^ ^ ' * * ' ** 

^ » B.. ReijsabTe ^tippUes 

r * . ' l^^beakers - 50 m)^ 250 ml . and 600 ml 
' :~- ' ^:2;i7^'6ottles - storage B/S 8 And 32 oz. . / . 

^ ' Byi^' - 50 ml • . / . . 

A.rlM - graduated, 25 ml» 50 ml and "500 ml 

^ / 5; F;lask - Erlenmeyer, -125 ml, and 500 ml 
/ 6. Pipets - Mohr, 2. ml, 5 ml, and lOml--^ 
/ 7. Pipets - Vclumetric, 10 ml jtr^^rfg^ml ^ ' * ^ . 

y _ 8. Ring stand ^ • * • 

' / " 9. Flask - Volumetric, TOO ml, 500 ml, ^nd 1000 ml 

10. Clamp - Buret ' • 

11. Funnel - 60^- • * 

12. Plastic wash bottle 

13. Meas.uring spoon - 0.2 g ' ' 
C. Consumable Supplies 

1. EDTA (Ethylenedinitrilocetraacetic acid disodium salt) 

^^^?"2^10"l2°8^2 • ^"2°^ 

2. Calcium carbonate (CaCO^) anhydrous powder 
. 3. Hydrochloric acid - concentrated (HCl) 

.4. Ammonium hydroxide - concentrated (NH.OH) 

5. Methyl red indicator ^ 

6. Nitric acid - coacent>*ated (HNO^) 
J. Filter paper (#42) • ^ 
8. Sodium hydroxide (NaOH) 

9^ Sddium, chloride (NaCl), . i 

.10. Eriochrome blue black R indicator (Calcon) 
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volumetric uetennTnt;tiofrof Total calcium 
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OPERATING PROCEDURES 


1 

STEP SEQUENCE 


INFORHATlON/OPEnm ING GOALS/SPEC I FICATIDNS 


TRAINING 
GUIDE NOTES 


OtTERHINATION OF TOTAL C 

A. E ipment 
Preparation 

1 Glassware Wash-up 
2, ?alance Inspection 

' 3. pH Meter ' 
Inspection 


ILCIUH (VOLUMETRIC METHOD), mg/1 

1, Clean all glass-ware in a, 
suitable detergent. 

1 . Clean all balan^res - 
analytical balance and 
tripU ^am balance. 

1. Use CMP on pH to calibrate 
the pH meters. 


la. Distilled water drains without leaving any 
droplets. 

la. Free of dust and" dirt. . 

la. See EPA-430/l-74-m5, Outline #5. 




B. Reagent Preparation 

1. Distilled Water 

2, Hydrochloric 
Acid (KCl 1:1) 

1 o 


1. Deionized distilled water 
shoMld be prepared by 
passing distilled water 
through a mixed bed of 
cation and anion exchange 
resins. 

1. If metal impurities aro 
•present, follow the same 

distillation procedure as 
for the nitric acid. 

2. Pour 400 ml of distilled 
water in a 1 liter volu- 
metric flask. 

3. Add 500 ml of concentrated 
hydrochloric acid to th' 
flask and mix. 


la. All reagents and calibration standards should be 
prepa*^ed with this water. 

,4 

1 

3a. Transfer tne acid' in fume hood. 


DO 
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EFFLUENT MONITORING PROCEDURF.: Volumetric Determination of Total Calcium 



OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMAT-ION/OPERATING GOALS/SPECIFICATIONS 


TRAIh.uG 
GUIDE NOFES 


B. Reagent T reparation 
(Continued) 


4. Mix thoroughly. 

5. Dilute to 1, liter. 

6. Transfer to a 1 liter 
storage bottle and label 






. 3. EDTA Titrant 
(O.OIM) 

( Ethyl eriedini - 
triolo tetra- 
acetic acid 
disodium saT^t) 

4. Methyl Red 
Indicator 

. 69 


asH:! hy3roc}ii1oric acid 
(HCl). 

1. Weigh 3.723 grams of EDTA 
in a weighing boat. 

2. Dissolve the EDTA in 
approximately 800 ml of 
distilled water in a 

1 liter voluiiietric flask. 

3. Dilute to 1 liter. 

4. Transfer to a storage 
bottle and label, 

1. Weigh 20 mg of methyl. red 
indicator in a weighing 
boat. 

2. Dissolve in a mixture of 
60 ml of ethyl' alcohol 
and 40 ml of distilled 
water. 

3. Transfer the indicator 
solution to a 100 ml 

'^storp'^e bottle anc label 
apf. ^priately. 


la. One mil HI iter of 0.01 M EDTA titrant is 
equivalent to 400.8 yg calcium, 

\ 
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EFFlllENT HDNITORrNG PftOCEDURF ; voiuinetnc Determinanon or 



OPERATING PROCEDURES 



B. Reagent Preparation 
(Continued) 

5. Ammonium 'Hydroxide 
Solution 
(NH.OH 3N) 



6. :)tanda^d Calcium 
Solution 



71 



STEP SEQUENCE 



1. 



Measure 203 ml of reagent 
grade arimonium hydroxide 

(NH-OH) -in a graduated 

*f , — 

cylinder. 

Transfer to 500 ml of 
distilled water in a 



I literToTumetric flask. 

3. Mix the solution and dilute 

to 1 liter, '^r 

< ^ 

4. Transfer to a storage 
bottle and label. ^ 

1. Weigh 1.000. gram ^ 
anhydrous calcium 
carbonate (CaCO^) in a 

weighing boat. ' ' 4 

2. Transfer to a 500 ml • 
Erlenmeyer flask. 

3. Add 1:1 HCl to the flask 
until all the calcium 
carbonate has dissolved. 

A. Add 200 ml distilled water 
to the flas.:. 

5. 'Boil the flask for a few - 
minutes. * 

6. Cool the solution and add 
4 drops of methyl red 
indicator. 




lask 
water 

few . 5a. This will expel excess carbon dioxide (CO,), 



I add 



er|c • 
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OPERATING PROCEDURES. 



B. Reagent Preparation 
(Continued) 



7. Sodium Hydroxide 
Solution 
(NaOH IN) 



8. Eriochrome 
Blue Black R 
Indicator 



STEP SEQUENCE 



The color jnust now be ad-^ 
justed to an intermediate 
orange color by adding 
3N NH;,OH or 1:1 HCl as 



required. 

8. Transfer the solution to 

a 1 liter volumetric flask 
and dilute to 1 liter with 
distilled water. 

9. Transfe> to a storage 
bottle and label. 

1. Weigh' out 40 grams of 
sodium hydroxide. 

2. Dissolve in 600 ml of 
distilled water In a 1 
liter volumetric flask. 

3. *Di]ute to 1 liter. 

4. Transfer to a storage 
bottle and label. 

1 . Grind together 200 mg ' 
of rriochrome Blue Black 
R dye-^r/ith 100 grams of 
solid sodium chloride ' 
(NrCl). 

2. Store in tightly 
stoppered bottle. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS- 



9a. This solution is equivalent to 1.00 mg 
CaCOj per 1 .00, ml . 



la. Use a mortar and pestle. 

lb. 0.2 grams will be used for each titration, 

it is therefore advantageous to have a 0.2 gram 

transfer spoon available. 



TRAINING' 
GUIDE NOTES 
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gFFLUENT H(iHrTDR!N5 PROCEDURr:" VoTumetHc Detemiriation of TotaT CaTcium 



OPERATING PROCEDURES 



C. Standardization of 
EDTA Titrant 



ERIC 



STEP SEQUENCE 



1 . Measure 25.0 ml of the 
' standard calcium solution 
into a 125 ml Erlenmeyer 
flask. 



-T. Add 2.0 ml NaOH"^o"lirtroTr 
to the flask. 



3. Transfer 0.2 grams of the 
Eriochrome Blue Black R 
indicator to the flask. 

4. Add the EDTA titrant from 
the buret slowly and with 
swirling until the color 
changes from red through 
purple to bluish purp' : 
to a pure blue. 

5. Record the ml of EDTA on 
the data sheet. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



"?aT^Th1^^TQt1i5n"5KGn'lxMTOw-tye-^Trth^ 
of 12-T^.;.. 

2b. ^ prt meter may be used to check the solution. 



5a. If the concentration of EDTA was exactly O.OIM, 
then the titration should require 25 ml and the 
value of B in the formula: 

mg/1 Ca = A X B X 400.8 ,^ 
ml sample 

would be equal to (1). 
5b.* B is the mg of CaC03 equivalent to 1.00 ml of 



EDTA titrant. 



(Continued) 



TRAINING . 
GUIDE NOTES 
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OPERATING PROCEDURES 



Standardization of 
EDTA Titrant 
(Continued) 



D. Analysis of Calcium 
in the sample . 

1,. Pretreatment of 
Sample 



7^ 



STEP SEQUENCE 



1. Acidify the sample at the 
time of sample collection 
by the addition of cone. 
Nitric acid to a pH of 2* 

2. Transfer 50 ml of well 
mixed sample to a 150 ml 
beaker. 

3. Add 5 ml of 1:1 hydro^ 
chloric acixi. 



4. Place the beaker on a hot 
plate and heat at 95 C for 
15 minutes. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



5c. Therefore: 

B = ml (/f EDTA titrant required in 

y our standardization 

2^ 



If ml- of titrant = 25 ml 

then^ 3 = 25/25 = T ' 

If ml of titrant = 24 

then B ^ 24 = 0,96 
75 



la. The nitric acid should be free from Ca or re- 
distilled, 
lb. Use a pH meter to measure. 



2a. Use a graduated cylinder. 



3a. Use a graduated pi pet. 

3b. The hydrochloric acid should be free from calcium 
or redistilled. 

4a. The sample should not boil during this" time. 



TRAINING 
GUIDE. NOTES 
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EFFLUENT MONITORING PROCEDURE ; Volumetric Determination of Total • Calcium 



Kage wo. d'^id 



OPERATING PROCEDURES 



D, Analysis of Calcium 
in the sampTe 
(continued) 



2^- Titration 



?9 



STFP SEQUENCE 



5. Cool to room temperature. 

6. Filter the sample. 



7. Adjust the sample volume 
to 50 ml with distilled 
water. 

8. Transfer the sample to a 
125 ml Erlenmeyer flask. 

1. Using the digested sample, 
add 2.0^ml of NaOH | 
(sofiium hydroxide) solu- ' 
tion to the beaker. 

2. Transfer 0.2 grams of the 
Eriochrome Blue Black R 
indicator to the beaker, 

3. Add the EDTA titrant from 
the buret slowly, and with 
thorough mixing, until the 
color changes from red 
through purple to bluish 

^ purple to a pure blue. 



INFORMATION/OP.ERATING GOALS/SPECIFICATIONS 



6a. Use filter paper. 

6b. Filter into a 50 ml graduated cylinder 

6c. Wash down the walls of the beaker and add to 
ne flask. 

7a. Dilute to the mark on the volumetric flask. 

7b. The sample is now ready for analysis. 

8a. For titration. 



la. This solution should 'now be in the pH range of 
12-13. 

lb. A pH meter may be used to check the solution. 



TRAINING 
GUIDE NOTES 



2a. Use a 0.2 gram spoon. 
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-EFFLUENT H0Hi:0RIN6 PROCEDURE : Volumetric Determination of Total Calcium 

i 



OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
Gl' .DE NOTES 


D. Analyses of Calcium 
in the sample (con- 
. tinued 


4. Record the ml of EDTA on 
the data sheet. 


4a. Calculation of Total Calcium (mg/1) 

mq/1 Total Ca = A X B X 400.8 ^ 
ml of sample 

A = ml of EDTA used in titration 

B = mg CaCO-3 equivalent to 1,00 ml EDTA 

(See C,5 for the value) 




• 


c 


"Example: A - 5,2 mV 
B = 0,96 

ml of sample = 50 
mg/1 Total, Calcium (Ca) = 

5,2 X 0.96 X 400,8 = 40 mg/1 
'^O 

1 

{ 


It 


Si' ^ . 
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A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

I 

for the 

DETERMINATION OF COPPER (Cu"^), MAGNESIUM (Mg"*"*") 
MANGANESE (Mn*^*^), AND ZINC (Zn"*"*") 



as applied in \. ■ 

WASTEWATER TREATMENT^ACILITIES 

and in the' 
MONITORING OF EFFLUENT WASTEWATERS 



^ Developed by tne 



National Training and Operational Technology Center 
Municipal Operations and Trainfng Division 
Off.ice of Water Program Operations 
U.S. E^ vironmental Protection Agency o 



^ Ch.MET.aa.EMP.lb.7.77 
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EFFLUENT MONITORING PROCEDURE: Determination of Cu , Mg , Mn ,ahd ZN 

This instructicnal sequence was developed by: 
'name Paiil P., Hall bach , ' 

ADDRESS EPA, OWPO, NTOTC, Cincinnati, Ohio 45268 , 
POSITION Ch'^'^i St- Instructor 
EDUCATION AND TECHNICAL BACKGROUND 



B.S. Chemistry 

14 years Industrial Chemist 

16 years HEW-FWPCA-EPA-Chemist 



V 



< 



\ 



f 



m 



0 
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EFFLUENT MONITORING PROCEDUP*- * Derermination of Cu**""^, Mg**"*", Mn"^^and Zn"*"^ 

1, Analysis Objective: 

To determine the copper 1 magnesium, manganese and zinc concentrat ;'>ri of 
an effluent. 

2. Trief Description of Analysis: 

The sample is digested with concentrated nitric acid urid evaporated 
to dryness. The residue is treated with hydrochloric acid, silicates 
and other insoluble material are removed by filtration anc'. the sample 
is analyzed ^or the total metals of interest by atomic absorption 
^^spectrophotometry. 



Source of Procedure: Methods for Chemical Analysis of \Jater and Wastes, 1974 
Environmental Protection Agency, Methods Development and Quality Assurance 
R^se^rch Laboratory, Cincinnati, Ohio, p. 82 



O e No. 3-4 



/ 85 



EFFLUENT MONITORING PROCEDURE: Determination of Cu . Mg , Mn ,and Zr\ 

Operating Procedures: 

A, Sample Digestion 

B, Reagent Preparation • , • 
Instrument Calibration 

D, Instrumental Analysis? 

Ei Calculations . ^ 
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EFFLUENT MONITORING PROCEDURE; Determination of Cu Mg 



++ 



Mn 



++ 



and Zn 



++ 



General Description of Equipment and Supplies Used in the Process 

A. Capital Equipment^-' 

1, Balance, analytical - sensitivity 0.1 milligram 

2, Atomic absorption 'spectrophotometer' 

3, pH meter 

4, Hot plate, 110 V 

B. , Reusable Supplies 

1, Flasks, volumetric 100 ml, 1000 ml pipets 
1. Pipets, volumetric, 50 ml , 3 ml , l ir,1 

3, Reagent bottles, glass with glass stopper 

4, Anion and cation exchange resin cartridges 

5, Beakers, 100 ml 

6, pH paper ♦ 
7; Watch glass 

8, Funnel, 80 mm diameter 

9. Ring stand and 3 inch ring 
- 10, Graduates 50 ml, 10 ml 

C. Consumable Supplies 

K Reagents 

Copper metal (analytical reagent grade) 
Magnesium oxide,* analytical reagent grade 
Manganese >etal 
Zinc metdl 



S7 
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EFFLUENT MONITORING PROCEDURE: Determination of Cu''"'', Mg"*"*. 



Mn , and 2n 



++ 



ERIC 



OPERATING PROCEDURES 



A. Sample Digestion. 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



1. Transfer 50 ml of sample 
into a clean 100 ml beaker, 

2. Check the pH using 
pyhydrion paper. 



3. Md 3.0 ml of concentrated 
nitric acid. 

4. Place the beaker on a hot 
plate. 

5. Evaporate to dryness 
caitiously. 

6. ReTiove the beaker from the 
hot plate. Allow it to 
cool' to room temperature 
and add another 3 ml 
aliquot of concentrated 
nitric acid. 

7. Cover the beaker with a 
watch glass and place it on 
the hot plate. 

8. Increase the temperature of 
the hot plate so that a 
gentle reflux action 
occurs. V. 

9. Add s'ml of iJfT HCT.and 
again warm the be'ai.er'to 
dissolve the residue.^fy- 



la. Use a 50 ml pipet. 

2a. The pH should be 2.0. If the sample was, not 
c , acidified upon collection, add 1:1 nitric acid 
dropwise until the pH is adjusted to 2.0. 

3a. 'Use a 3 ml pipet. Use a rubber bulb on the 
pipet. 

4a. Adjust the hot plate for medium heat. 

5a. Make certain that the sample 'does not bull. 

6a. Use a 3.0 ml pipet. 



8a. Continue heating adding additional acid as 
necessjiry, until the digestion is complete 
(generalTy indicute^^by a light colored 
residue). 



TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES" 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A, Sample Digestion 
(Cont'd.) 



10. Wash down the beaker wall^ 
and watch glass with dis- 
tilled water. 

11. Filter the sample through 
Whatman #42 filter paper 
into a clean 100 ml 
volumetric flask. 

12. Dilute the .flask to the 
mark with distilled water. 



10a. Use a, plastic wash bottle. 



B. Reagent Prepare^tion 

1 . Deionized 

Distilled Water 



2. Nitric Acid 
Concentrated 
(HNO3) 

3. Hydrochloric Acid 
(HCl) 1.1 



4. Copper Stock 
Standard Solution 



1 Prepare by passing distill 
water through a mixed bed 
of cation and anion ex- 
change resins. 

U Commercially available 
reagent grade. 



1. Prepare a 1:1 solution of 
reagent grade hydrochloric 
acid by adding 25 ml of 
commercially available 
reagent grade hydrochloric 
acid to 25 ml of deionized 
water. 

1. Carefully weigh 1.00 grams 
of L'lectro yte copper 
(analyt* reagent grade) 
on an ana" tical balance. 



ec| la. Use deionized distilled wJt^r for the preparation 
of all reagents, calibration standards and as 
dilution water. ^ 



Ic. Use a 50 ml graduate 



la. Use a plastic weighinj dish. 
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OPERATING PRDCEDURES 



B. Reagent Preparation 
(Cont'd.) 



5. Magnesium ^Stock 
Standard Solution 



J 



6. Manganese Stock 
Standard Solution 
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STEP SEQUENCE 



2, Transfer 'the copper into a 
clean 100 ml beaker. Add 
15 ml distilled water and 
5 ml HNO^ and dissolve, 

3. Transfer the solution, to a 
1000 ml volumetric flask 
and dilute to the mark with 
deicnized distilled water, 

1, Weigh 0,829 grams of mag- ' 
nesium oxide on an analyt- 
ical balance, 

2, T>^^*'nsfer the reayent into a 
' 100 ml beaKer and,.5dd 15 ml 

di-stilled water and 10' ml 
of concentrated HNO^ 

3, After dissolution transf^>r 
into a clean 1000 ml volu- 
metric flask and dilute to 
the mark with deionized 
water. 

1, Weigh 1,000 grams of 
manganese metal on an 
analytical balance, 

2, Transfer into a 100 ml 
beaker. Add 15 ml dis- 
tilled water.' 

3, Add 10 ml HNO^ and dissolve, 

4, Transfer the solution into 
a 1000 ml volumetric flask. 



INFORMATION/OPERATING GOALS/ ^ECIFICATIONS. 



3a, Use a plastic wash bottle to rinse the beaker 
into the volumetr.ic^ask, ; 
3b, One ml equals 1 mg copper (1000 mg/1); 



la. Use a plastic weighing dish. 



3a, Use a plastic w^sfTbottle to rinse the beaker \ 

. into the vplumetJric flask, 
3b, One ml equals 0.50 mg-^Hg (500 mg/1). 



la. Use a plastic weighing dish. 



3a, Warm if necessary. 



TRAINING 
GUIDE NOTES 
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- OPERATING PRQCEDURES 


"STEP SEQUENCE ^ ^ - 


4 Ihf^MATlGN/0?ERAHNG GOALS/SPe£iFICATIONS 


TRAINING 
GUIDE "NOTES 


B. R6agent Preparation 
(Cont'd.) 

• 


5'. Dilute to the mark with 
1 percent (v/^v) HCl. 


'5a. O^e percent (v/v) HCl can-be'niadB by adding 10 ml 

HU to 990 mT of deicnized. water. 
• 5b. One ml equals 1 mg Mn*(1000 mg/1) 




7. Zinc Stock Standarc 
Solution 


i«_Wei^gh 1 .0'O gram of zinc 
metal o** an analytical 
balance. • * 


la. Use a plastic weighing dish. 

. 4 ■ .- ' 


0 

t 


• • • * 


iraiibTcr inuo a /lUU ini 

beaker Add 15 ml distillec 
^water and 10 ml of concen- 
trated HNO^ and dissolve. ' 


^a. jUbc a lU mi ^roluUatc^ 

• 


f .. ' 




3. Triinsfer the solution jnto 

a 1 UUU 'mi VO lUnic trie 1 1 aSK 

•and dilute to the mark* 
' with deionized distilled 

Water. 


3a. Use a plastic wash bottle to rinse^ the beaker 

Quri ng tne transTcr* \ 
3b. 'One ml equals 1 mg'Zn (1000 mg/1) 

♦ 1 


• 

♦ 

\ 


8. Fuel and Oxidant 


1. Cbnmer^ial .grade acetylene 
is generally acceptable. 


% ^ , ' ' • 




2. Air may be supplied fro^m a 
'compressed air line, a 
.laboratory compressor,* or 
from a cylinder of 
comnercial air. ' 


2a. Caution: Air -supply must be free from oi] 
^ , or other' contaminants. 




*C. instrument Cajibratior 


1 . Turn on air supply. 






T 


2. Turn, on acetylene supply. 




r 
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3. Turn on instrument and 
ignite flame. 


3a. See instruction manual for your particular 
instrument. 






/ 


• 
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Of>ERATING [PROCEDURES 

ui 



STEP SEQUENCE 



INFORMATION/.OPERATING POALS/SPECIFICATIONS , 



TRAINING' 
GUIDE NOTES 



C. InsVument Calibration 
. .(Cont'd.) 



4. Turn'on 'power^to hoUow 
catHode lamp. * ' 

5. SeTect wave length for 
appropriate metal. 

6. Prepare a series of stand- 
ard solutions for each 

. metal as follows: ■ 

Copper . 

Transfer lO.JD ml of ^ stock 
'copper solution, into a 
100 ml volumetric flask 
and dilute to the maVk 
' with deionized distjlled 
water and shake well. 

Transfer 0.2» 0.4/ 0.6, "0» 
and 1.0 ml of the diluted 
standard solution into each 
of five 100 ml volumetricb 
flasks' respectively. 
• Dilute to tne mark witfr 
deionized distilled water 
and shake well. The con- 
• centration of these solu- 
tions will be 0.2, 0.4-r • 
/ 0.6, 0.8, and 1.0 mg/1^ 
respectively. 

» 

Magnesium 

Transfer 1.0. ml of stock' 
magnesium standard into a 
100 ml volumetric flask 
and^ilute to the mark with 
.dfstil\led^weter. 



4a Select Tamp for proper metal analysis. 



5a. Copper -(324.7 nm), magnesium ^C285 .'2 rrni)^ 
manganese (279.5 nm) and zinc (fl3.9 nm) 



Use a 1 ml micro pjpet gracjuated'in 0.1 ml. 
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. OPERATING' PROCEDURES 



C. Iflst>ument Calibration 
XConf d.) . ' , 
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•STEP SEQUENCE 



/ 



Transfer 0.2^ 0.^». 0.6; ^ ^ 
0.8, and 1.0 mX of the • 
diluted, sta'ndard solt/tfon 
into each of five TOO ml- 
volumetric flasks re- 
spjBCtiveTy* Dilute to the 
•mark with de1onized*^is- 
: tilled water -and. shaJce 
well. ' fhe concentration . , 
of these solutions, will be 
0.02,- 0.04, 0;06, ,0.08 and 
0-10 mg/1 respectively. 

"Manganese * , 

. Transfer >.10\G ml of stock 
niangan&se solution into a • 
100" ml .volumetric flask. 
Dilute to the mSurk with- 
deionized distil l6d. watey 
^and shake well. ^ 

Transfer 0.2» 0.4» 0.6» 
0.8^ ancj 1.0 ml of the 
di'luted' standard into each 
five 100"mT volumetf^ic 
flasks respectively. ' 
Dilute to the mark with de 
ionized distilled water and' 
shake well. The cor\centra- 
tion of these solutions wl]] 
be 0:2, 0.4, 0.6, 0.8, anff 
l.Omg/1 respectively. 

ZfnQ ♦ - 

Transfer 10.0 ml of stock 
zinc solution into a -100 ml 



INFORHATTON/QPE RATING, GOALS/SPECIFICATIONS 



TRAINING'-; 
GUIDE MOTES, 



/ 



t.. 
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'•EFFLUENT MONITORING PROCEDUftF: Detennination of Cu"*^, *Mg^, Mn"**, .and Zn' 
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OPERATING PROCEDURES- 


STEP SEQUENCE %^ 


IltoRMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


C; liistrument Calibrftioi 
(Cont'd.) 


volumetric Tlask. ' Dilute 
to the mark with* deibnized 
" distilled water and* shake 
well 






• • 

\.. ■ 

\ 


t 


Transfer 0.2, 0.4* O.S, 
0.8, and 1.0 ml of the ' " 
diluted standard into each 
of five TOO ml volumetric 
flasks respectively. -Di- 
lute the mark with deiohi2!Bd 

' distilled water anff shake 
^ well . The. concentration ; 
"of these soliitions will be 
0.2, .0.4, 0.6, 0.8, and 

9 1.0 ^jg/l respectively. 


> 

• 

• - » 




\- 

\ 


* 


7., Ignitfe flame and aspirate 
standard solutions into' the 
flame. 










.8. Prepare a calibration curve 
* by plotting the concentra- ^ 
tion of the respective- 
metals against. the response 
for each concentration. 


8a. Record the response on a recorder* or use the 
readout p»:ovided on the instrument. 




D. Instrul 


cental Analysis 

' A 


1. Aspirate the 'unknown solu- 
tion ihto the instruflient" 
inmediately following the 
aspiration of the standards. 

2. Record the- response. 


• - 

la. Flame c)iaracteri sties and instrumental settings 
should be ^he same for standards and unknowns. 

^ (i:, — 


O 




• 
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OPERAirNG PROCEOOR^T"^^ 


. ' STEP SEQUENCE . ^ 


INFORMATION/OPERATING GOALS/SPECIFICATIONS " 


TRAINlNGi ' •! 
GUIDE ^NOTES ^ 


p • V 

S-^-U^ - - 


E. Caitulations 


1. 'Determiner tha' concentration 
of the metal in the sample 
by substituting the ob- 
served instrumental re- 
sponse on the appropriate 
calibration curve. 


• • , * 

S 




W ^ ' 

- 

^ - 




* * 


0 

t 

' . * ** 

^ - 


• - ^ 


If" ' 




*> ( 
1 


1 


/ ^ 




t 




\ * 

« 1 


0 
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' A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 
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1/^ • 


' „■ - 


, for the . , . 


♦ t' * 
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DETERMINATION OF LEAD BY'. ATOMIC ABSORPTION* 
USING THE EXTRACTION PROCEDURE 








1 

i ' ^ • 

^1 


X , 




s 





1^- 



1^ 



as .applied in 

WASTEWATER" TREATMENT FACILITIES 

.and in the 
MONITORING OF EFFLUENT WASTEWATERS 
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U.S* Environmental Prdtectfon Agency 
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,r EFFLUENT MONITORING PROCEDURE: D^tenninat>^n of Lead [y Atomic Absorption 

Using* the' Extraction Procedure . • 

■ I - ' . • ■ / ^ . • • 

This operational procedure -wa.; dsv^fped by: • . ' ' • • 

-NAME John 0. Pfaff ' ' , ' . 

- ADDRESS EPA, OWPO, NTOTC, Cincinnati, Ohio 45268 

r^'/tenON' Chemist- Instructor - 

EDUCATION AND TECHNICAL BACKGROUND • ^ <. I 

B.S. Chefnistry * . " - -3 
3 years - Research Chemist • ' , \ ; -^.i 
^ 15 years - Training Instruc tor / , JlJjQ 



( 



EFFLUENT MONITORING PROCEDURE: Determination of Lead by Atomic Absorption 

Using' the Extraction Procedure 



1. Analysis Objectives: 



The learner will deternwne th^^Jeadcontant of a sample by extracting 

the sample^ and determining the results on an Atomic Absorption Spectrophotometer. 



2. Brief Description of Analysis: , ' 

The sample is concentrated through chelation and extraction with organic: 
- solv.ents. The method produces a solution which" can be run under s^' • 
conditions for atonfiic absorption. The solljtion is then aspirator 
into any atomic^ absorptli on instrument of sufficient sensitivity, aijb pr^bcedure 
contains directions forjthe use of an Instrumentation Laboratory inc.*, Model 
153 Atomic Absorption Spectrophotometer. 

3. * Applicability of this Procedure: 

' a. Range of Concentration: 

. The extraction procedure is recommended for levels of lead below 100 micro- 
grams per liter. ; 

■ b, Pretreatment of Samples: , ' " * ^ . 

TMs EMP intludes the digestion procedure specified in the' Federal Register 
. Guidelines to determine totcil lead concentrations. 

c. Tres(tment of Interferences in Samples: . -^^T" 

Since this EMP procedure involves chelation and extraction of lead from 
a water sample into organic solvents, the lead is separated ffc]-^issolved 

, materials that might interfere in a direct aspiration. The EMP includes 
procedures or information. about glassware preparation, reagent purity and 
the exceptional sensitivity of this analysisto turbulence and absorption 
bands in the flame. The choice of using a 2l7TO-or.^283.3 nm wavelength is 
also discussed. A section about interferences* to atoiirh>-4bsorption spectro- 
photometry (chemical, dissolved soHds, ionization' and speclraTj^can be 

. found in the Source of Procedure.. 



* Source of Procedure: Methods for Cfiemical Analysis of Water and Wastes, 1974, 
Environmental Protection Agency, Methods Development and Quality Assurance 
Research- Laboratory, Cincinnati, Ohio 45268, Page 89^and 112. 

*Mention ofparticular brand name does not constitute endorsement by the 
U.S. Environmental Protection Agency. 
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EFFLUENT MONITORING PROCEDURE: petermination of Lead by Atomic Absorption 
, ■. Using the Extraction Procedure 

* » < ' 

A* Preparing to Test tfre SdVutlon 

B. Reagent Preparation 

C/ Sample Preservation and Handling ' . ' ^ 

D. Instrument Set-Up • ^ ^ ' - 

E. Solubilization of Sample • ^ 

F. Preparation of Standard Dilutions . • ' 

G. .Extraction Procedure j * ; * 

H. Instrument Operation " ^ 
, • • * - 

L Calibration ^ 

J7 ^ Instrument Shat*'down , ' . . * 

Maintenance 

SEE FIGURE 1 ON PAGE 31 IN THE TRAINING GUIDE FO^ A "FLOW DfAGRAM FOR THE 
.EXTRACTION METHOD". . . ■ ' ' ,^ ' « ' 

4 . I 
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"effluent monitoring PROCEDURE: Determination of Lead by Atomic Absorption 

Using the Extraction Procedure * . 

i 

General Despription of Equipment Used in the Process 
A. Capital Equipment • ^ / 

.1. Instpjn^cntation Laboratories* Model 153 Atomic Absorption ^or equivalent 
Z. Hollow cathode lamp. - Tead \ i / 

. 3. Balance, analytical wi]th a 0.1 ipiWigram sensitivity 
4. Pressure regulator valves: y 



a. Two stage regulatorslesigned to deliyef acetyjene 
with an 'Inlet CGA 510 xonnector ^ 

' TT^wo^stage regula^^^ desigh'eli"t"o~deTiW~^ailf'~froiTr 



/ 



^cylinder with an Inlet CGA 134.0 connector 

, * 5'. Balance, with a, O.Vor 0.01 gram sensitivity ' ' 

6. - Magnetic stirrer - hot plate and magnet ret^pfever " ' 
^ 7. Still, borosiTicate glas§ distillation appar^ti^s ^ 

8. ' Steam tath for 100 ml"* beakers, 6 plus X samples 

9. pH met^r (optional) to adjust^pH for test' ♦ 

B. Reusable Supplies - .* • ' ' 

1. Six plus' one/sample. Beaker 100 "ml capacity 

2. One for each sample plus one more. Beaker 250 ml capacity 

3. Three bottles, dropper, browrt glass^ 100 ml capacity 
. 4.. One bottle reagent," brown glass, 1000 ml capacity 

5. Tv^o bottles reagent, .clear glass, 50b ml <:apacity 
. ^6. One cylinder, gra'duated, 250 ml capacity 

7. Two cylinders, graduated, 500 ml capacity ^ 

8. Two flasks, Erlenmeyer, graduated, 500 ml capacity. . r 

9. Two flasks, volumetric, 1000 ml capacity 

10. ' Four flasks, volumetric, lOQ^'itil capacity ^ • 

v.. Six p»^:. one/sar.ple. Flask, volumetric, wide base, 10 ml capacity 
, 12.- One for each sample, very small Tilnnel to filter 3-5 ml ^ 
i:?. Stx plus one/sample. Funnel separ^tory, 250 ml capacity 
V4.. One pipet volumetric, 1 ml capacity ^ • ^ 

15. One* pipet volumetric, 2 ml capacity 

16. One pipet volumetric, 3 ml capacity 

17. Three pipets volumetric, 5 ml capacity 
" 18. Five pipets volumetric, 1 J ml 

19. One pipet volumetric, 20 ml " ' 

20. Three pipets graduated- 1/10, 10 ml 
.21. One pipet graduated V/10, 1 ml 

22. Two pipets, graduated 1/10, 25 ml . ^ 

23. One pipet, volumetric, 15 ml 

24. One for each sample. ^ Watch glasses,, 3.5 inch "diameter « 

25. Instrument manufacturers manual on the atomic absorption- instrument 
26'. Safety-^gl asses 

27. One separatory funnel rack 

28. One washibattle, plastic 

* Mention of a particular brand nametipes not constitute ^endorsement by the 
U.S. Environmental Protection Agency. J[Qg 
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EFFLUENT MONITORING PROCEDURE: Determination of L'ead.by Atomic Absorption 

Usjng the Extraction Procedure 

C. Consumable Supplies • • ' * . 

L Deionizing column - mixed bed type, such as Bairnstead-Ultrapure-red cap 
(D0809) or Fisher #9-034-3 * • » " 

2v Gases: * ^ • / - ' . 

Fuel - acetylene (CgHr^l - for use with the atomic absorption instrufnent,. 

"purified" grade, cylinder size (DOT-Sml) 380 cuf, C6A,size 510 
: Oxidant-^air - for usv. with the atomic absorption instrument, **dry" 
^rade.,„cyJiadeiij5lze J00T•-3M^015J^2^0_0__cu£,„CGA„ s Izfe <1 3A0^_ ^ 



3; Labels' for reagent L>ottTes - at least 7^ ^ 

4. - Laboratory notebooks' . - » ^" . 

5. Pencil, wax-marking ^ ^ ^ ^ • 

•6. Reagents' / • ^ - . : 

a. Ammonium hydroxide (NK^OH) - a test ?"'eagent, purchase^ reagent grade - 

" 1 pt (473 ml) minimum , ' * 

b\ Bromphenol blue* - (C-igH-igBr^OgS) - a test re'agent, purchase ACS 

grade - 5 gram minimum, may not be needed if pH meter* is used" to 
adjust pH ; ^ . . 

c. C^bon disulfide/ - (CSg). Msed to prepare a reagent, ^purchase , \ 

/ reagent.^ade -/I Dint (473 ml) minirrtum, ' • 

d. Chloroform (C-HCU)"- used to prepare a reagent, purchase reagent 'v . 

grade, 1 gal (3800 ml) minimum • „ 

e. Ethyl alcohol* - (CH^CHgOH) - used to prepare a reagent, purchase 

denatured - 1 pt, (473 ml ) minimum' (Hay not be needefd If pH meter 
. is used to, ad just -pH) 

f. Hydrochloric acid (HCl) -*used as a reagent, purchase ACS grade*, 1 pt 
(473 ml.) minimum J , - ' ' 

g. Lead nitrate, anhy^Eous (Ph'(Nn^)^ ^ hqaH tp pjrgjiaro^f^nH^^^ 

purc*hase»ACS grade 1/4 pound or 100 grams minimum 

h. Nitric acid (HNO3) " "sed as a reagent, purchase ACS gr?de, 1 pt (473 ml) 

minimum * ^ . ' ^ - 

i. Pyrrolidine (C^HgN) - a test reagent*. purchase reagent' graded 1/4 lb 

or 100 g!minimum can be purcheused from Aldrich Chemical Co. 
(Cat. No. P7, 380-3) ^ 940 W. St. Paul Ave. 

, ' .Milwaukee, WI 53233 
1 . -^^^^ / . ^ 

7. Filter . .per, Whatman #42 to fit very small funnel 



* if Bromphenol blue solution is purchased, these reagents need not be purchased. 
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•OPERATING PR OCEDURES 



STEP SEQUENCE 



INFbRl!iI/\TIOM/OPERATING GOALS/SPECIFICATIONS 



TRAINING- 
6UIDE ^OTES 



A; Preparing to Test 
the Solution- 



1. Clean all glassware to 

remo.ye all metaJIsf • , 

2. Assemble equipment to be 
»used. 

3C Prepare all reagents for 
tfie-test. , . " 

4. Optimize, the atomip 
'absor^ti^n jinfstrument. 

5 . Sol ubi 1 i ie 'y]e„sample{*s)_ 
and extract the sample'(s) 
and standard dilutions.^ ^ 

r6. Aspirate alT into 'the AA. 

7.. Calculate results and . 
record' data. 



la; 

'2a- 
3a 
4a 



All glasswarfe including sample bottles^.should 
be washed.- 

See the equipmeilt^ lists ^contained in this EMP. 
See proce 



V.AJ. 

{p/:29)- 

I.A.2. 
(P- 27) 



irocedb^res. Section B. 



See procedures. Sections D and H and manufactur- 
er's maniial. ^ 



5a.' See procedures. Sections E, F, and G. 



6a. See procedures, Section I. » 

7a. Record sample 'information in a*la*b nptebook along 

with date and time'of analysis. 
7b. After analysis, rqcord. the analyticLL information 

beside sample information. • ' 



B» Reagent Prepahation 

/lx.*Defonized distilled 
water 



2. Nitric acid 
' concentrated 



1. Prepare by passing disr 
'tilled water through a ; 
' mixed bed of cationXand' ^ 
anion exchange resins. 



1. No preparation necessary. 



Use^deionizeci distilled water for, .the preparation 
of all reagents, standards, blanks,^anci as 
dilution water. /^> ^ 

Use bed such asv *'Ba)nnstead-Ult^apure" red cap . 
(D0809) or Fished! #9-034-3. ^ /. ' 



la. 

• lb. 

la. Use only reagent grade of analysed purity. 



EFF^:UENT^MONITORING Pt^OCEDURE : 



Determinatiori of Lead by Atomic Absorption l/sing ' 
the E/tract ion Procedure - - 



OPE RATING PROCEDURES 

B. Reagent Preparation 
(continued) 

3. Nitric acid 
(1:1 dilution)' 

h;<0o 



4. Hydrochloric aci^ 



STEP SEQUENCE 
I 



\ IHFORMATI0N/OPERA TING C0ALS/$PECIFIGATI 0N$ 
1 ■ ^ ^-T 



5, Stock lead solutiT)n 



6. Working lead stand- 
.ard solution* 



1. t'repare by adding ai^ equal 
volume of ac'id to an equ^l 
.volume of water (i.e., 250 
ml acid to 250 ml water). 

1. Add about 50 ml water to a 



2. Pipet 5 ml concentrated 
^HCl to the flask.. 

3. 'Cool aud dilute to 100 ml 
with water. 

1. Dissolve 1.599 g of 
analytical reagent grade 
lead nitrate^(Pb(ff03)2) . 

' in watef . ' 



la. Caution: acid should always'^e added to water 

so as to avoid spat tiering., 
lb. A graduated,Erlenmeyer flask can be used for ^ 

this preparation. 

la. Use a reagent grade; analyzed acid to avoid con- 
jtaminatloiL- 



v.. Add lO'^ml conceptrated 
nitric acid (HNOg) 
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3."jJilute to 1 ^iter. with 
fieionized distilled water. 

1 . Add 500 ml water to a 
volumfetric flask. 

2. Add ,10 ml concentrated 
Nitric Acid (HNOJ. 



lb. Caution: protectiv^e^equipment should be used. 
2a. Use^a"'5 mV volumetric pipet. - — ^ 

3a. Store in brown dropper-^bottle (about 100 ml 
vol.) before use.' - 

la. Weighing should be 4one on an analytical balance, 
lb. PilV reagents should be label ejl with reagent name, 

concentration, date of preparation. 
1c. Concentration of stock i$ 1 mg Pb/ml. 
Id. Use' a 1000 ml voliSnetfrip fjask. . . ^ ' 

.2a. Use a graduate! \ ' 



TRAINING *^ 
.GUIDE NOTES 



Ja. use a 1000" ml volumetrlt: flask, 
lb. Should be prepared^ fresh each day an analysis 
• is to be ..done.. ' ' 

2a. Use a graduate.' , ; 
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operatinV procedures 



B.' Reagent Preparafii on 



7. Pyrrolidine \ 

dithiocarbaniic 
^ -acid (PDCA) \ 



8. Aimonium hydroxide 
(NH^OH) concentrated 



^ t 1 A 



STEP SEQUENCE 



3. Add 10.0 ml stock lead 
solution (Reagent 5) to 
the flask. 

4. Dilute to the mark with 
water ^ 

1. Add 500 ml .Chloroform to 
• a Titer flask. • 



INFORMATION/OPERATING GOALS/SPEGIFICATIGNS 



3a. Use a volumetric pipet. 



i 



-Add ISmT^of analytical 
gra'de pyrrol idine. 



Add 15 ml of carbon 
disulfide (CSp) in small 
portions with swirling. 



4. Dilute to 1 liter with 
chloroform. 

1 . PoDr the concentrated 
NH^OH into a glass dropper 

bottle. . 



4a. Concentration is 0.01 mg Pb/ml. 



la. This reag6nt should be prepared in a well ven- 
tilated area (or hood) • - . 
lb. ^Measure 500 ml with graduated cylinder. 



2a. Pipet with a graduated pipet. \:> 
2b. Generates: heat — cool before proceeding. • 
2c.- For supplier, see chemical list. 
|2d. CAUTION — reagent is flapiable, toxic and 
corrosive; 

3a.* Carbon disulfide is very odorous. Prepare in 

hood or well ventilated area. 
3b. Use a measuring pipet. 

:3c. CAUTION - Heat generated - cool before proceeding. 

4ar^ This solution can be stored fbj^ several months 
if stored in a t)rown bottle in a refrigerator. 

la. Use a hood to prevent inhalation of fuines. Avoid 
contact with skin. Wear protective equipment. 

'-lb. Only some drops of this are. needed for the pH ad- 
justment of acidified samples. 

Ic. A brown -glass dropper bottle conserves the sta- 
bility of this reagent. ' ^ ^ * • . 



TRAINING 
GUIDE NOTES 



EFFLUENT MONITORING PROCEDURF-; Determ 



nat/on of LeJid by\AtcHnic Absorpti\)n 



\ 



the Exi Taction Procedures 



I 



OPERATING PROCEDURES 



. STe/ skoUENCE 



8^/ 



B. Reagent Preparation 
(continued) ' 

9. Ammonium, hydroxide 
(NH4OH) 2N-r 



1 0> Bromphenol bfue 



indicator 




Hydrochloric Acid 
(1:1 dilution) H|l 



C. Sample Preservation 
and^Handling 



1.' Dilute a mVcf concentrated 
mM to 100 ml with water. 



1. Dissolve* OJ g of the solid 



Trpnto ml of bO% ethyl 
alcohol. - 



1. Prepare \by adding an equal 
volume. of acid to .an equal 
yblumv* o\ wajber (i.e> ,25,0 
ml acid to 250 ml water). 



1. Collectrii ^representative 
sample. 

2. Preserve t^e sample -by ad- 
justing to pH 2. Use 3 ml 
of 1:1 rejdji stilled ni^tric 
acid per Inter. *» 
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INFORMATION/ORERATING\GOALS/SPECII^ICAiriONS 



f 

\ ^ y \ 

la.lThis reagent shoyldM)e prepared in the htfod. to 
* |prevertt inhalation of fqmes. Avoid contact with 
_ \skin.7Wear protective equipment. 
. lb. pnly several \dropi are needed per samjjle. 
Ic. Use a brown djoppar" bottle to store. 

la. 4 Pl^tform/oalancevcan bk used for weighing. < 



lb.. &i order to prepare\this solutiOn<j,95%;6thyl alco- 
hhl shouMbe diTutdd Yn half (i.e., '50 ml aldohol 
tp 50 ml/w^terK:J / 
Ic. T^is sofut/ioiH^sstaMe so long as 

it is k6p<yxightly stoppered to prevent evapora- 

ocid should \always be added tdiwater 

// so as to avoid spattering.^ H . / 

ikfSti^yi^x: Heat 'is generated. a 
Ic. Use/sapty glasses.^ \ . ' 



T 



lat ^Mejit about 1 liter oV .^qua/t to assure ample 
Qs/arf^ analysis. 1 

'2a* Usually, this amount is luff^icient/ However, some 

highly l})uffered waters n)ight require more,. ^ 
2b. Checif the pH of the sample witK\ litmus paper to 
^ssurje that the pH is 2 pr ^eloW. 



[TRAINING 
eiilDE NOTES 
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OPERATING PROCEDURES 



D, Instrument Set-Up 
'Tl pre warm-up 



z! Lamp installation. 



-j;3. Burner optimization 
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STEP SEQUENCE 



1, Prepare the instruments for 
initial operation. 



!• Install lead hollow- 



li Attach the necessary tanks 
of gases to the instrument^. 



2, Follow manufacturer's in- 
structions and optimize 
the burner. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Ta. Reference is made to the manufacturer's npnMal 
of instruction, ^ ' . ' 

lb, Chec/^^power requijf'ements and availability. 

Ic. Provide adequate ventilatiqnt including* vent, over 
instrument burper. * ' 

Id, Provide adequate space for instrument and work 
area. 

le. Provide drain ^acilityr-^ — ^ 

la. The trimpot for the* position into whiclj the lamp 
- — ^i5~iiwta^^^d-shotri^^ 

draws its optimum lamp' current. Set the lead 

lamp' to 5 mA. ' 
lb., Do not exceecf the maximum. current rating for the 

lamp as this can seriously affpct its life and 

stability. ' ' ^ 

Ic. R^fer to the operation manual for proper instal- 

fation procedure^ * 

'la. For the lead^procedure, acetylene and air are 
required. Use purified grades of gases. 

lb. Attach' pressure regulator to each cylinder. 
Care should be taken to match, C.G.'A." nimibersi 

Ic. Connect cylifiders through the regulators to the 
res^r of the instrument at ^he marked positions. 

Id. All cylinders should be securely chained to pre- 
vent them from tipping over." 



I.D.2. 



^2a. The analysis of lead is exceptionally sensitive 
to turbulence and absorpti9n bands in the flame. 
. Therefore t *some^care should be taken toposition 
the light beam in the most stablct center portion 
^of the flame. To do this, first adjust the 
"burner to maximize the absorption reading with a 
lead standard. Then aspirate a. water blank and 
make minute a*tijustmtfnts in the burner ^alignment to 
minimize the signal. 



TRAINING^^ 
GUIDE NOTES 




V. 0.3. la. 
(p. 29) 
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EFFLUENT MONITORlflG PROCEDURE; 



Determination of l,ead by 
the Extijaction Procedure 



Atomic Absorption' Using 



OPERATING PROCEDURLS 



STEP SEQUENCE 



I NFORMATI ON/OPERAT I NG GOALS/ S PEC I FI CAT I ONS 



•TRAINING 
GUIDE NOTES 



E. Solubilization of 
Sample' 
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1. Acidffy the simple with 
1:1 rlitric acid to a pH ^ 
of 2-at-the time of sample 
collection. 

2. Transfer 200 ml of well 
mxf^ sample to a 250 ml 
bea^or. 



3. ^Add 3 ml of concentrated 

nitric afiid to ^he sample. 

4. Place th^ beaker on a hot 
plate and cautiously evap- 
orate to dryness. 

5. Cool the beaker and add 
anotheV 3 ml portion of 
the concentrated nitric 
acid. 

6. Cover the beaker with a 
watclr .glass and return to 
the hot plate. 

7. Increase the temperature 
of the hot plate so that 
a gentle reflu^c action 
occurs. 

8. Continue heating until a 
light colored residue forms 



9. Add sufficient M hydro- 
chloric ccid (HCl) solu- 
tion and again warm the 

beaker-tO'rd4ssalve>-1;he — 

residue. 



la. For mo.^" samples, 3 ml of k1^N03 per liter of 
sample lowers the pH sufficiently. * 

lb. Highly buffered sample's irequfre more acid. If 
in doybt, check the pH. 

2a. 200 ml is the usual sample volume' for concen- ^ 

trations containing less than, lOOMg/Hter. 
2b. Choose a volume appropriate to the expected level 
;of metals. 

3a. Use a 10 rirt graduated pipet. ^ * 

4a. The sample should not boil during this time. 



5a. Use a 10 ml graduated pipet. 



7a. This will be indicated by droplets forming on 
the underside of the watch glass. 



8a. This will indicate that the digestion is com- 
plete. ' \. 

8b. Additional acid may , be required to complete this 
digestion. 
* 

9a. Use a 1 ml graduated pipet. 

9b. Use the watch glass again to cover the beaker. 



VII. E.l, 
(p. 30) 



121 



Page No. 4-13 



'"^T-ERFLUEN T-M^ ADsorppT on Using, 

^ * the Extraction Prbbedure 



fen-. 



-OPERAIIK&IEEOCEDURES- 



• E. 



Solubilizati 
Sample (colitf 



on 'Of 
"nUeo) 



F,, Preparation of 
Standard Dilutions 



1 , 
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10. Wash down the beaker walls 
Jind' watch glass with dis- 
til led >water. 



ilL ST£E-SEqUENCE, 



X 



11 



Filter the samp^le into a 
250'ml graduated beaker. 



12. Adjust the volume to 200 
ml (or the starting volume, 
size). * 



13. The "sample is now ready for 
the Extraction Procedure • 
(G).. . 



1. Prepare a blank and series 
\,of standard dilutions in 
250 ml separatory funnels. 



TRAINING 
fiWDE-NOTtS- 



11a. Use a filter paper such as Whatman #42. 
lib. To remove silicates and other insoluble material 
^that_could clog the atomizer of the atomit ab- 
sorption instrument. ' / 

12a.. The- sample is now ready for extraction. 
12b. The graduations on t>ie beaker can be used to 

measure the volume. 
12c. Results shall be reported as "total". 



la.. Using the working lead standard (Reagent 6) pre- 
pare the -blank and standafSs using volumetric pi- 
pets (1,5, 10, 2L0-fTrlTfor measuring the working 
' lead standard-^nd a gradua'tejl cylinder for the 
wate.c.- "Prepare as follows,, using Columns A and B. 



Instrument 
Reading 



A 


B 


C 


D 


mi's of 


mi's • 


mg Pb/1 


mg Pb/l 


• Std. in 


s of 


cone, in 


cone, in 


200 ml . 


water 


.200 ml 


final 10 ml 


Q'.O .- 


. 200 


0.0 


0.0 


■ 1.0 


' 199 


0.050 


. 1.0 


5.0 


195 


0.250 


5.0. 


10.0 


190 


0.500 


lO'.O 


15. P 


185 


0'.750 


"15.0 


20.0 


180 


1.000 


• 20.0 
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' EF FLUENT MONITORING PROCEDURE ; Determination of Lead by Atomic Absorption Using - 
^ the^ Extraction Procedure ^ "* , 



OPERATING PROCEDURE 



§TEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



".^RAINING 
GUIDE ^OTES 




F. Preparation, of 
Standard Dilutions 
(continued) 



I 



2. carry these standards 
through the extraction 
procedure, begiitning at 
G.lr pH adjustment. / 



G. Extraction Procedure 



1. Place a 2'50 ml separatory 
funnel into the ring on 
the stand. 



2. Add 200 ml of sample to 
the separatory funnel. 



lb. Make sure stopcocfc on separatory funnel 1s.close(f 
'before any addition. " \ • ' 

Ic. Mark the mls«of standard used^{A)Non the. funnels. 

Id. These standard' dtlutions' should V prepared .fresh 
. for each analysis. 



la< 




lample td the 
jg a single com- 
ian^be done in the 



2a. 



1% 
2c. 



2e. 
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Check the stop-cock pn^ the separatory funnel to 
assure that it is qlosed. ' 

NOTE: Lf a pH meter with two electrodes is to be. 
used to-adjust the pH ifv^he fiext s;teps, do' 
those steps' before 
separatory funnel . 
bi nation electrode, 
separatory funrtel.- 

If you have a so lubJliMd* sample froin Procedure E, 
pour the 200 ml from the beaker- into the funnel, 
and, rinse the beaker into the funnel. / 
In other cases, use. a' 500 ml graduated cy^inde^ 
tb ipeasure the. necessary volume. Add rinse. - 
- Record^ample Volume used: for analysis. 
If use^of 200 ml of sample' gives reisults 
to be\on scale,^a di(utioh'can be made." 
the dilution should^'be made to provide a 
finaf volume. » ' - 
If use pf a 200 ml sample gives too low results, 
more than one sample aliquot can be treated and 
the extracts combined. ■ . ^ . . 



too high 
However, 
290 ml 



O'PERATING PROCEPPRES. 



G. -Ext racti ori Procedure 
(continued) 

1« pH adjustment 



2. Chelation and Ex- 
' traction 



STEP SEqUENCE 
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1. Add 2 drops brompheiTOl blue 
indicator to the sampTe(5y 
andi^to each stiindardv 

2. "Mix well . ^ '^^ 

3. Add ammonium hydroxide 
drop-wise until a very pale 

• blue color persists. . 



4. Add 0.6 ]i hydr^hloric acid 
(Reagent 4)'dBA-w1se un- 
til the blue.^^or just * 
disappears. 



5. Add 2;0 ml 0.6 N hydro- 
chloric acid (Reagent 4). ■ 
Stopper and shake. 



1. Add 5.0 ml pyrrolidine • . 
dithiocarbamic acid .(PDCA) 
(Reagent 7) 



2. ShakQ vigorously for 2 min. 



INFORMATION/OPERATING G0 AI;S/SPECIFICAT10NS 



la* Should. a ^pH meter\be.used ;to adjust the pH; omit 

steps 1 througfii^4 and begin, at step: 5. - 
-1^ Apply each stepHp each sample and\Standard. 



3a. Use concentraWd-NH-OH for acidified samples and 
stahdards made withal 0<or more, ml' of aci di f i ed . 
workiJgAleadistandarc^^ tlse-2!Jt.'NH-0H for more- 
dilute; standarjt(s>^ . /"^ - 

3b. the reagehti shP^^ in glass dropper^ottles 
for this Addition i 'Use a hbod; - "^^"^--^ 

4a. Use a glass dropper* bottle for this addition. 

.The bottle should be labeled HC1-.6N. . 
4b. Pale yellow color may appear.' \~ 



5a. Use a 2.0. mT volumetric pipet. ''^ 
5b. If a pH meter is-used; add acid until the piH 

is 2.3.'\ Then, the next procedure will bring the 

pH to the optimum. of "2. 8. 

la. Use a 5.0 ml volumetric pipet [for thiis step. <^ 
lb. l^his reagent/ should be allowed ta^come %p room 

temperature before pipetting, since it will be 
. ^ stored- in a refrigerator.^ * . • ' 
^Ic/The^ bottle should be restopperj^ed. ipediately after 

use and returned to the/ refrigerator to prolong. 

usefulness./ / ' . - 

2a. CAUTION: Us^ proper technique with the separatory 
funnel, the reagent contains volatile 
solvents and pressure is formed. 



^RAININffr- 
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EFFtUENT MONITORING PRO CEDURE : Determinatipn of Lead by Atomic Absorption Usirfg 
■ ■ .^i ^ . a . . the Extraction Procedure ' 



OPERATING PROCEDURES 



G^ Extraction Procedure 
(continued) 



3. Recovery of Com- 
plex 



4. ''Digestion of Com- 
plex; 



V 
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STEP SEQUENCE 



3* Allow the reagent to settle 
to the bottom' of the sepef- 
ratory funnel. 

-.^ * 

4. Open stopcock and slcwly 

• drain off the reagent phase 
, into a 100 ml beaker. 

5. Add a second 5.0 mlvof 
• PDCA reagent to the separar 

tory funnel . 

6. Shake vigorously for two 
minutes. 

7. Allow reagent to settle 
and separate*. 

8. Open stopcock and slowly 
drain off reagent phase. 



1 . Evaporate to dryness on 
' a steam bath injj^od. 



V 



2. Remove and cool 2 minutes. 

1. Add 2 ml concentrated 
nitric acid (HNO3) 



INF0RMATWN/0PEly\TING"-G0AlS/SPEeiFICAT10NS 



3a. Enough time should be allowed for complete 

separation of the two phases. 
3b.. It- may take up to 3 minutes. ^ ^ 

4a. Mark the beak^-with the number of itjl used.to pre< 
^ .pare the standard or with the sample identifica- 
tion, code. 

^ *- ~ \ • • ' 

.5a. The same volumetric^pipet can be used for all 
additions of- PDCA ^to all samples and standards^ 
provided caution'is used to prevent* contamina- 
tion. ' . , ' 



7v. This 'should take about 2-4 minutes. 

8a. The reagent should be draiYied into the same beaker 
used in step 4. This will-combihe both the ex- 
• traction volumes. " . ' 

8b. Pale pink color may , show in' extracts., 

la. -Residue is light color with possible pale green 

' or blue tinges, 
lb. Do not "bake" the residue. 
Ic. Should^ take about 10-15 minutes. * 



la. The concentrated HNO3 must be^'a good grade as any 
lead iri. the . acid wilt be concentrated along with 
the sample. 

lb. Best carried out in a hood. This is a violent 
reaction; bubbling, dark brown fumes given off: 

(Continued) 



TRAINING 
GUIDE NOTES- 
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OPERATING PROCEDURES 



STEP SEQUENCE 



\ "information/operating GOALS/SRECTFl'q, 



JRAiNING ' 
GUIDE NOTES 



G. Extraction Procedure 
(cohtiniied) 



5. Dissolving the 
Residue 



13i 



I- 



2. ' Place the beaker on a .low 

temperature hot plate and 
evaporate just up to dry- 
V. ness. ^ ^- 

3. Remove from h9t plate and 
cool for 2 miftutes. 

"1. Add 2 ml of f:l nitric C 
acid OHNO3) - Reagent 3. . . 

2. Return sample to the low ^ 
temperature hot plate arid 
heat for 1 minute. 

3. Cool and quantitatively 
transfer the solution to 
at^lftml volumetric'fla>k * 
--'Bring to final volume ' 

* mark. * . 



4. The sample is now ready 
for aspiration into the 
atomic absorption instru- 
ment. 



•Vc. Use a measuring pipet and add acid dpwn walls, 
dropwise at first until most residue dissolves^.* 

Id. Hold beaker at a 45 .degree angle and slowly add 
the acijd. Rotate the beaHJiV whtle adding to ef- 
fect thorough contact of the acid with the res- 
idue. / ' 

2a.^-Care-shoulxJ be taken to- remove j:he beaker when 
only a very small amount of deep brown liquid 
remainsMn the beaker. 

2b. The- evaporation should take abput-S minutes. 



la. Use a measuring, pipet. ^ 
lb, Down inside waTls at fi^st. 

2a. Both standard's* and samples should be at this point 
together and carried through this step as it could 
affect the final concentration of aciy. 



-v3a. 



3b. 



3c. 



A stirring rod and a :plastic wash bottle con- 
tain,ing de^onized distilled water should be used 
to wash ^the beakfer for transfer. J > - 
A wide base 10 ml volumetric flask ns suggested 
of place.the volumetric flask -in a beaker to pre- 
vent tipping it over. A 10 ml stoppered graduated 
cylinder can be ,used instead of a volumetric flask. 
Mark' the flask or cylinder with the number of ml 
used to prepare, the standard . This is also the 
mg Pb/1 concentration in this. final 10, ml. Zqr 
samples, mark the identification codeJ 



EFFLUENT MONITORING PROCEDURE: 



Determination of Lead. by 
the Extract ion. Procedure 



Atomic Absorption Using' 



OPERATING PROCEDURES 



STEP^EQUENCE 



INFORMATION/OPERATING GOAL-S/SPECIFICATIONS 



TRAINING ■ 
GUIDE NOTES 



H. Instrument Operation 



il.^ Rotate the lamp turret 
; until the lead lamp is : 
] in the "light path. 

1 ' ' <- 
2. Depress the power switch 

to the on position. 



3. Depress the hollow cathode 
power switch to the on 
position. 

4. Set mode switch at "A". 



5. Set absorption/emission • 
switch for channel "A" 
at ajjsorbance., 

6. Adjust channel "A" hollow 
cathode lamp current. ■ 

7. .Adjust burner position. 



8. Set monochrbmator to 
proper wavelength. 



lal See instrument manual for lociition and expla- " 

nation of each control or switch, 
lb. Figures, 2 through 5 in the Training Guide show 

locations of controls . ' ^ 

2a. Properly^ connected to the power line, this switch 

tontrols all power except that of the hoi Tow 

cathode lamps. 
2b. Figure '3 - location of controls. 

3a. In the on position, connects, the hollow cathode 

lamps to their power supply. . 
3b. Figure 3. * 

4a .^elects the single channel direct readout mode 

of operation. ^ 
4b* See Figure 5.^ \ 

5a. .'Selects the negative logarithmic absorbance 

for channel "A". 
5b. See. Figure 5* ' , 

/ • s " . ^ 

6a. For the lead lamp, .this. should be 5.0 iiA. 
6b. See Figure 5.- - 

7a. For the lead analysis ft Rolirig Burner should be 

ufieSr. 'This is -the standard burner head supplied 

with the IL-153 instrument. 
7b. The burner height should be adjusted to 8 mm for 

lead analysis. 
7c. See instrument. manual for procedures on burner 

adjustment. 

8^. Forlthe lead analysis the wavelength should be 
set for 283,3 nm. 

(Continued) 



VIKH.1; 
(pp. 32-35) 
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"^FFFLUENF MONITORING PROCEDURE: 



Determination of Leacf by Atomic Absorption Using 
the Extraction Procedure 



rage no., h-zu 



- OPERATING PROCEDURES 



H. Instrument Operation 
(continued,) 



STEP SEQUENCE 



9. Set slit width. 



.10,'' Peak the wavelength. 



11, Set I and lo indicators 
' in the green balance zones 



13 



12. Ignite the flame. 



INFORMATION/OPERATING GOALS/SPFCrFICATIGNS 



8b. The 283.3 hm lead line is about. half as sensitive 
as that of the 217.0 nm line. HoWev^', the 
283.3 line has less background absorba^fice and "is 
correspondingly less noisy. Consequently, the 
operatQr should experiment 'to decide which line 
' to use. . , 

8c. See Figure 4 for location of controls. 

9a*. The slit setting for the lead procedure should 

be 8CU<or position 4 on the instruipent. 
9b. See Figure 4. • . ^ 

10a. Turn the wavelength selector and watch the channel 
"A" Incident Intensity Ind'i:ator. Adjust the 
wavelength selector knob past the indicated wave-^ 
length in both- directions and note where the 
maximum upward deflection on the indicator occurs. 
Place the, wavelength adjustment Jcnob at the posi- 
tion where the maximum upward deflection ts " 
obtained, - ' * 

11a. Adjust the channel "A" incident^intensity control 
to a position so that the indicator needle on the 
channel "A*' indicator rests approxim'dtely in the 
center ^f the green balance zojie f*t the top of • ^ 
the meter. Adjust the transmitted intensity 
control so that the indicator needle on the 
^ indicator is parallel to the needle on the channel 
*'A" incident intensity indicator. 

,11b. See Figure 5 for location. 

12a. The section in the manufacturer's manual describ- 
ing burner operation should be read thoroughly, 
before attempting to ignite the burner. 



TRAINING 
GUIDE NOTES 
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FFFLUENT MONITORING PRQCEDURf:; 



.Determination ofjLeaa^ Atomic Absorption Using 
the Extraction-'Procedure \ 



OPERAS NG PROCpUREST 



H* Instrument Operation 
(cofvtinued) 



13G 



-STEP SEQUENCE ' 



X 



13.. Ad just fuel and.o>cidant 
pressures. 



14. Set scale expansion at 
2. 5. 



15. Set calibration control 
fully clockwise* 



16. Set dampening selector 
switJh at M position* 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



13a- For the lead procedures it is reconmpnded that 
the acetylene pressure be set.at 4,5 psig and 
the-air pressure be set at 7.0'psig. Thii* will 
produce a ^stoichiometric flame that-will produce 
' best results*. ^ 
13b. The analysi's^of lead is exceptionally sensitive 
to turbulence. and absorption bands in the flame, 
particularly for the 283. 3. nm band. Therefore,' 
somo care must be taten to position- the light 
beam in the most stable, center portion of the 
^ flame. To dovthis, first adjust the burner to 
maximize the absorbance reading with a l«ad 
standard. Then, .aspirate a water blank and make 
• minute adjustments in the burner alignment to 
minimize the signal. 
13c. See Figure 3 for location of controls* 

14a* Graduated in relative absorbaince un^ts, this 
control allows selection- of the instrumental 
sensitivity. 
14b. See Figure 5 for location* 

l^ar This control is in paraljel with* the channel "A" 
Digital display, used. with the automatic cali- ' 
bration button to sot the appropriate absorbance 
or concentration level on the display. 
15b* See Figure 4, for location* 

16a* Selects the settling time of both, the digital * 
displays or selects the integration sampling 
period* The "M" position is equivalent to a 
ten second time constant in the real-time 
damping of the readout. 
16b. See Figure 5 for location* » 



TRAINING 
GUIDE NOTES 
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mUENT-W)iiHfltiifl6:PRflegBURI!-: 



Peterminertlon by Atomi c Absorption :Using; 

the. Extraction Procedure 



\ 



OPERATING PROCEDURES 



H» Instrument Opera ti6n 
(.continued) 



» '^I. Calibration 




STEP SEQUENCE 



17. Aspirate blank and de- 
' -press auto-zero. 



18. Set read/hold switch 
to read. . 

19. Set 0000 with auto-zero 
zero control.' 



INFORMATION/dPERATINQ GOALS/SPECIFICATIOflS 



17a. Activates the channel "A"' zeroing servos,- 
electrojiically setting 1 equal- to. lo Jwhen the 
blank is aspirated. 

17b.' See Figure 4 for location. \ ' * 

18a. Activates the digital displao^:' ;* 
18b. See figure's for location. ^ 

19a, The zero control sets the channel. "A" digital 

display to zero. ^ 
19b. See Figure 4 for location. 



1. Calibrate the instrument 
by aspirating the 10 mg/T 
standard. 



2. Depress the auto-cal 
button while the standard 
is being asj5irated. 



3. Set the digital display 
to read 1000. 



4. .Release the auto-cal • 
button. 

5. Final adjustment to the 
concentration read-out 
should be done with the 
calibration control with- 
out depressing the auto-cal 
button. ^ 



la. The IL Model 153 atomic absorption instrument 
can; be calibrated either in-absorbance or concen 
tration.^' The procedure ^iyen is for concentration 

lb. It IS assLoned the steps in sections F and 6 have 
been carried out. • ^ 

2a. See Figure 4 for location; 

2b. This activates the calibration niechanism to 
estaBllsh the slope of the absorbance concen- 
tration. 

3a. Use the calibration" control to set the digital 

display -if it does not read 1000. 
3b. See Figure 4 for location of controls. 



5a. Should different sensitivvties be required, the 
scale e)^pansion switch ^can provide it. 



TRAINING 
GUIDE NOTES 



-li 
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EFFLUENT MONITORING PROCEDURE:' 



Determination of Lead by Atomic Absorption 'Using 
ih*e Extraction Procedure ^ 



- > 



OPERATING PROCEDURES 



I. Calibration . 
(continued) 



STEP SEQUENCE 



6. As^ixrate the rest of 
the standards. 
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7. "Multiply the resultant 
concentration by the 
apprdpi^^te dilution - 
factor irStie sample has 
been diluted. 

8. Aspirate the samples. 



9. Occasionally re-aspirate 
the 10.0 mg/V standard. 



. INFORMA^f ION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES. 



6a. Record the instrument reading for each standard 
in Column E on the Table in* Procedure F. la. 

6b. A standard curve, ^plotting th^i mater display vs. , 
the known concentration (col UTih E vs. column C, - 
Table I) can be ma^e. to'prove if a straight line 
.relationship is: beiifig obtained. ^ ; 

fic.'^So long ^as. 200 riiT portions are^^used, the cali-' 
bration.as described he're will give correct 
values for the' samples in mg/1* Since the stand- 
ard used to calibrate the instrument was set to 
read its concentration in mg/1, the dilution , 
factors needed because of using 200^ml and con- , 
centrating the sample to 10 ml a^e incorporated 
into the instrument calibration* Consequently, 
no Ghinge in the sample size can be donis- unless 
the value obtained from the Instrument read-out 

" ^'is^multiplied by a dilution-factor. . 

7a. Concentration of sample before dilution = 

Concentration found from instrument X 

total mis, after dilution 

mis. of sample taken for' dilution^ * ~ 

8a.. Leav€f .the parameters as established by the 
aspiration of the standards. 

9a. This wilV-incticate whether the instrument calir 
bration tias remained constant. 

9b. On re-checking the same calibrating standard^ 
' depress, the auto-cal button to re-establish the 
slope of the absorption-concentration relation- 
ship. 
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OPERATING PROCEDURES 


. STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING • 
GUIDE NOTES 


I. Calibration'* 
(tontinued) 

\ 


10. Record all analytical, 
data in a laboratory 
notebook. ' 


10a. Report -results to the nearest whole -microgram 
per liter. 

< 




sJ. Instrument Shut-down 

< 


1. If a flame is "burni/rg 
aspirate water for about 
15 seconds.' 

2. Close the acetylene 
cylinder valve. 

3. Close the air cylinder 
' * valve. 

4. Depresr^H.C. switch to 
* off.. • ' 

5. Depress power s\yitch to 
' off. 


la. This will prevent build-up of solids in the 
capillary. 

■> 

2a. The flame will automatically extinguish itself, 
leaving about 9 psig in the acetylene supply line. 

< 

5a. Caution! Exercise care in tduching the burner 
head and vent area. These will be hot enough 
to cause seHous bourns. 


1 , 


K, Maintenance * , ' 

» 

142 ' . 


1. Clean the instrument" ^ 
regularly. 

• 

'2. Insure the drain cup., is 
Ti 1 lea eacn aay prior to 
ignition. 


la. A regular program of care and maintenance will 
prolong the' Tdfe-time and maximize its utility^^ 
Such ij:ems as filters in gas lines, air* intakes, 
burner compartment, burner, and nebulizer should 
^ be cleaned. 

2a. See the 'instnuinent manufacturer's manual for 
exact procedures. 


• 
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«EFFUUENT-:M0tUTORING PROCEDURE ; Determination of Lead by Atomic Absorption Using 



the Extraction Procedure 



DP€RATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



Ki Maintenance 
,( continued) 



I4i 



3. Change the acetylene tank 
when its pressure falls 
to 75 psig. 

4. Change 0 rings in burner 
body when -aspirating 
orgdnic solvents. 



3a. This will insure a minimum carry over of any 
acetone. 



4a. The manual will provide instructions. 



/ 
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/age No. 4-25 



TRAINING GUIDE 

TOPIC . y 

Introduction ---^^ 
Educational Concepts - Mathematics 
Educational Concepts - Science 
Educational^ncepts - Coirmuni cations 
Field and Laboratory Equipment 
Field ^nd Laboratory Reagents 
Field and Laboratory Analysis 
Safety 

Records and Reports 



♦Training guide materials are presented here under, the headings marked 



14G 

Page No. 4-26 



EFFLUENT MONITORING PROCEDURE: 



Lead by k\^\z Absorption 



Determ1n.a£ior[jp.f J ^ ^ 
Using th6'Bctrac|ion Pr9cedui|e 




♦1 



• 



ERIC 



The atomic/absorption determination of lead should 
be considered as partot the' overall determination 
of t|je^eavy metals. /The procedure .includes a 
standard procedure ^or theonetal which utilizes 
direct aspiration into the a;tfomic absorption inJ 
strument. This proceniflrei; -however, is limited a 
to t|?e lower Ijmit whfieh can be measured, the 
det^Jtion li/niKf^pr tlhe siandarcOvocedure is gl 
a^P»5 mg*Pb/0; h6we>/er,/th6 maximum level pe.rmi 
in potable wikte^^is b.O$;fflg/l. Coijsequently, an 
additional proc.jsdure j most Ve' carried out— that i 
sp^e type offTcobcentraftfon step. 

?W5]ein'the^<rrf^epw^^ of the metaJ is not 
{§uffipi^nt}y^ determine directly or when 

dis^DJved solids are present in th 



the 

^mp1e,?ce,^^<tt|tIo^ metals may be chelated and 
orgafii c solvents . 

/' ' ' ■ 

Xhere-^'>a^eheral procedure available which 
iJtilj zes achelating and extraction procedure a 
/distinct pH values to remove all heavy metals fi 
Icto.e sample. The procedure here is a modificati 
/of this" procedure and is sp^cific*fqr the deter 
'rni nation of lead. 



en 
ted 



The easiest concentration procedure would .nvol 
an evaporation at a low pH of a large volume "o 
sample and then direct aspiration. This procedure 
is recommended for waters where little interference 
is present and having a low, concentration of splits 
The extraction procedure contained in this EMH 
should be- used if the two previous conditions^cannot 
be met in a sample/ By using the extraction tech- 
nique both.solids-^nd interfering ions are remand. 
To just filter siich a sample would rentove the sus^ 
pended portion and not give total results. 

Atomic absorption spectroscopy is similar-to flame- 
emission photometry in that a sample is atomized 
and aspirated into a^flame. In atomic absorption 
a light beam is directed through the flame into a 
monochromator and onto a detector that measures the 
amount of light absorbed by the sample. Absorption 
is more sensitive in most cases because it. depends 
tapon the presence of free unexcited atoms which 
usually haye a higher ratio of existence than ex- 
cited atoms. Since the wavelength of the light 
bea(n is' characteristic of only the metal being 



Hi 
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EFFLUENT MONITORING PROCEDURE; 



Determination q? Lead by Atomic Asorption 
Using the Extraction Procedure , 



INTRODUCTION 



Section I (Cont'd.) 



D.2. 



TRAINING GUIDE NOTE 



determined the light energy absorbed by the sample' 
in the flame is a measure of the concentration of 
that metal in the sample. This principle is the 
basis of atomic absorption spectroscopy. 

The spectral, source of monochromatic light for atomic 
absorp::iop ^^nalyses .is prC'^'ided fay a hollow cathode 
lainp. Afeach lamp emits .r, *ne spectra of the 
element it is 'designed for,. /erent lamp is used 
for each element witn few exceptions. The lamps are 
enclosed ii* glass envelope fi.led with an inert , 
gas, ^' 0 lead lamp uses neon gas at a low pressure 
(1 to 10 mm Hg). Ofice sufficient voltage is applied 
across the electrodes within the Tamp, the inert 
gas ionizes and current begins to flow. ^Wheri this 
happeYis, positive gas ions' bomhard the c. fhode and. 
heating occurs. As the inner surface of the / 
cathode heats, it sputters and the metal from which 
it is made vaporizes and fills the cathode volume. 
Charged gas particles collide with the metal atoms 
rais'^nt, their valance electrons to higher energy 
states. When these excited electrons return to 
their ground state, they^emit light* The spectrum 
'thus emitted contains the same wavelength of light 
required for absorption of t'hat metal (lead) atom 
in the flame, 
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EFFLUENT MONITORING PROCEDUr<E: 



Determination of Lead by Atomic Ab,sorptiei( 
Using the txtractiop Procedure • ' 



FIELD AND LABORATORY EQUIPMENT 



Sfe.Jon V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.l. 



The procedure for washing glassware should include 
the following steps: 



nitric acid (HNO^) 



' a) Wash with detergent 

b) Rinse with tap water 

c) Wash. with M 

Prepare by abiding equal volume of concentrated 
ni.tric acid to water--that is, add 500 ml of 
acid to 500 ml of distilled water. 

\ d> Rinse with tap water 

e) Was^witK 1:1 hydrochloric acid (HCl)^ 

Prepare by adding equal volume of concen- 
trated-hydrochloric acid (HCl) to water— that 
is, add 500 ml of acid to 500 ml of distilled 
water. 

f) Rinse with tap water 

g) Rinse with deionized distilled water 

Chromic acid may be useful to remove organic 
deposits from glassware; however,, the analyst should 
^e cautioned that the glassware must be thoroughly 
rinsed with water to remove the last traces of 
chromium and any other metals. Chromic acid should 
not be used with plastic bottles. 

As acetylene (CHCH) is packed dissolved in acetone 
(CHjCOCHj), cylinders Should be stored only in an 

upright position. The acetone .content of the gas 
typically depends on the cylinder temperature and 
pressure. Avoid introducing acetone into* the in- 
rtrument. Should this occur the normal flame ob- 
tained will have a slight pink tinge and yield an 
abnormally high background signal. To reduce 
acetone carry-over, it is desirable to allow acety- 
ene cylinders to stand undisturbed for at least 
twenty-four (24) hours before use. 



Methods for Chcnical Anal- 
ysis of Water and Wastes, 
1974. EPA, Em. Page 31. 



EPA Methods Manual, page 81. 



Instrumentation Labora- 
tory, Inc., page 3. 

Instrumentation Handbook 
113 Hartwell Ave. 
Le.vington, MA 02173 
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tFFLUENT MONITORING PROCEDURE: 



Determination of Leefd by Atomic Absorption 
Using the Extraction Procedure ' 



FIELD AND LABORATORY AiiALYSIS 



Section VII 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



EJ 



FJ 



The "E" section must be carried out to produce a 
result for the determination of the total ifietaK 
If Section "E" is not carried out, the sample should, 
be filtered through a 0,045 micron filter, -extracted 
and the value reported as dissolved metal. 

In an effort to reduce the number of separatory 
funnels necessary for this dsterminatioh, i 's 
possible to prepare the blank and standard.' 
200 ml volumetric flasks. Then alldw them . re- 
main in the flasks while the sample or samples are 
carried through steps-solubilization and extraction. 
The standards could then be extracted, 

4 

Then all, standards, blank, and samples, could be 
carried througli the remaining steps, and brought 
together at step G.5.2. 



f 
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RAW SAMPLE 



PRESERVED 
SAMPLE 
3mlHN03 

(cone) , 



ADJUST pH 

to 2.3 
Add NH4OH 

HCI * 



EXTRACTION #1 
5 ml PDCA 



ADD ACID 
2 mi HNO3 

(cortc) 



I 





EVAPORATE 

TO 
DRYNESS 




COMBINE 








EXTRACTS 





EVAPORATE 
TO DRYNESS 




ADD 2 ml ' 
. HNO3 









JRANSFER TO 
10 ml VOL. 
WITH WATER 



EXTRACTION HI 
5 ml PDCA 



ANALYZE ON 

ATOMIC 
ABSORPTION 



I 



CALCULATE 
ANALYTICAL 
RESULTS 



Figure 1. fLOW DIAGRAM FOR THE EXTRACTION METHOD 
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GROUP 3 



Figure 2. OPERATING CONTROL GROUPS 



lERJC 



POWER 
SWITCH 



HOLLOW 
CATHODE 



POWER SWITCH 



FUEL PRESSURE 
INDICATOR 



AIR FLUSH 
SWITCH 



POWERHCSCANHiO FLAME 

ON 



FUEL PRESSURE 
REGULATOR 




FUEL 




OFF 




OXIDANT 



o 



OXIDANT 
PRESSURE 
INDICATOR 



OXIDANT PRESSURE 
REGULATOR 



Figure 3. LOCATION OF GROI ? 1 CONTROLS 
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WAVELENGTH 
INDICATOR 



CHANNEL A . 
DIGITAL DISPLAY 



INTEGRATION 
INITIATING BUTTON 



80 

160 y-^vAO 





WAVELENGTH 



SLIT WIDTH 
SEIECTOR SWITCH 



WAVELENGTH 



ZERO CAL »,TEORATE ZERO CAL 

O -o o O 



AUTO AUTO 





\ \ X 

ZERO ^UTO AUTOCAL CHANNEL A 

CONTROL ZERO BUTTON CALIBRATION 

CONTROL 



Figure 4. LOCATION OF GROUP 2 CONTROLS 
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g^HANNEL A HOLLOW 
^€ath6de CURHENT 
' INDICATOR 



CHANNEL A 
lo INDICATOR 



II 



Iread/hold 

SWITCH 



X 




CHANNEL A 
I INDICATOR 



I INDICATOR y 



ABSORPTION/ 
EMISSION 
SELECTOR / 



ABSOIPTION 

m # 

EMISS19N * 



Ma 



to 



o o o 



DAMNNG INTEGIATE 

o o o . _ _ 

SCALE EXf AND CURVE V ^^^^ EXf Al*l) CUIVC 

cpWECT A. . COUECT 



0,: 



. 6 



CHANNEL A SCALE 
EXPANSION SWITCH 




A TEST A 

O O 



MODE SELECTOR 
SWITCH 



X 

DAMPING SELECTOR 
SWITCH 



Figure 5. LOCATION OF GROUP 3 CONTROLS 



A/PROTOTYPE FOR DEVELOPMENT OF 
•^OUTINE OPERATIONAL PROCEDURES - 

for the 

DETERMINATION OF MERCURY- USING THE FLAMELESS 
y^TOMIC ABSORPTION (COLD VAPOR) TECHNIQUE 

< 




as applied in 

WASTEWATER TREATMENT FACILITIES 
and in the 
MONITORING OF EFFLUENT WASTEWATERS 



Developed by the 



National Training and Operational Tachnology Center 
Muni cip^iL Operations and T**aining Division 
Office of Water Program Operations 
U/S. Environmental Protection Agency 



CH.M^T-aa.EMP.3a.l.77 - ^ ^ 
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.FLUENT MONITORING PROCEDURE: Determination of Mercury Usina the Flameless 
\ ^ ' ^ Atomic Absorption (Cold Vapor) Technique 



This operational procedure was developed 
NAME ^ John D. Pf^ff 

ADDRESS EPA, 6wP0, Vo^C, Cincinnati, Ohio 45268 
POSITION 



Chemist-Instructor 



EDUCATION 'AND TECHNICAL 



15 years 



BACKGROUND 



1^" 



B.S, Chemistry^ 
3 years - Research "Chemist 



faining Instructor 
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EFFLUENT MONITORING PROCEDURE: Determination of Mercury Using the Flame! ess 

Atomic Absorption (Cold Vapor) Technique 



K Analysis Objectives^^ : ^ \ ^5' 

The learner will use the attached EMP to place the Coleman Model MAS-50 
' Mercury Analyzer System into operation including. calibration, reagent 
- and sample preparation, and use of the instrument to determine the 

concentration of mercury in a sample • ^ ^ 

2, Brief Description of Analysis: 

This procedure is a three step procedure which 1) chemically vapor.izes 
• .the sample, 2) introduces the mercury and 3) determines the mercury by 
flameless atomic absorption techniques. 
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EFFLUENT MONITORING PROCEDURE: 'DeterTni nation of Mercury Usinq the Flameless 

. Atomic Absorption (Cold Vapor) Technique 

Operating Procedures: • 

A. Equifxnent Preparation . 

B. Instrument Set-up 

C. Reagent Preparation 



D. Sample Handling and Preservation 



E. Solubilization of Sample • 




F. Calibration 



G. Sample Determination 



• H. Calculation 
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EFFLUENT MONITORING PROCEDURE: Determination of Mercury Usinq the Flamcless 
1^ s ^ Atomic Absorption (Cold Vapor) Technique 



General Description of Equipment Used in the Process 

A, Capital Equipment 

1. Flameless Mercury Analyzer System - Coleman MAS-50* 

The Coleman MAS-50 is a self contained unit designed to analyze 
' , mercury in water and other Vonments, It is line operated and 

complete manufacturer's speci-r ications are as follows: 

$ 

Sensitivity: 0.01 ug Reproducibf^lity; less than 3? 

Saturation: 9 Power Requirements: 110/??0 volts 

Weight: 17 lbs. .L.., 

2. Analytical balance, 200 gram capacity 

3. Trip iDalance, 5rO gram capacity 

4. Water bath, capable of me^intaining, QS^'C temperature ■ 

51 Recorder (optional) - any multi-rail^e, variable speed recorder 

^ that is compatible with the system ' 

6. pFf meter ana electrodes 

B. Reusable Supplies 

1. Twelve BOD bottles (one bottle is needed per sample) 

2. Volumetric flasks ' ' 
Two 1000 ml ^ , 

Four lOO ml ' ' 

- - One 250 ml 

3. Pi pets < * V 
. ^ Three 10 ml, volumetric 

T'lree 10 mT graduated 

<* * » , 

Three 5 nil graduated 
' Two 1 ml graduated 
, .4, One 100 ml graduated cylinder; one 25 ml graduated cylinder 

5. One laboratory aoron :t coat 
'6, Op.it pair safpty glasses 

7. One spatula 

8. IDne pi pet bulb 

9. One wash bottle for distiTed water 

10. One glass stirring rod (about 6 inches long) 

11. One powder funnel 

^2. >^ubber stoppers - tw6 size #2 (for drying tube) 

13. Fifteen ft. Tygon tubing 

14. One glass tubing - 6 inches x 3/4 inc'i diameter 

15. One Rotonpeter (any unit capable of measuring air flow of 
Miter/min.) 

16. One set cork hole borers ' 

17. One brush ^ror cleaning balance) 

18. Ope watch glass for each sample and standard 

19. One 150 ml beaker for each sample 

*Mentiort of a specific brand name does not cons^'titute endorsement by the 
U.S. Environmental Protection Agency. 
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EFFLUENT MOfaTORING PROCmur^E: Determination of Mercury Usin^ the Flameless 

Atomic Absorption (Co1d(^por) Technique 



Th§ following equipment is needed depending on which method is chosen to 
trap the mercury. 

a^Liquid^Tra^ _ _ " . 

1. Straight gla<;s frit, coarse porosity, such as Corning #404260 

2. Filtering flask, such as Corning #40058 / - 

3. Rubber stopper, one ho«e co accept frit 

4. Reagents, KMnO^ and HgSQ^ - 

b. Solid Trap 

^ 1. Activated carbon such as Barnebey and Cheney #580-13 or #580-22 
from: Barnebey and Cheney 

E. 8th Avenue & Cassidy St. 
Columbus, OH 43219 

or 

Coleman Instruments 
42 Mad.ison St. 
Maywood, IL 60153 
Item #50-160 

2. Glassware: can be assembled similar to the drying t^be (B-3) or it 
can be purchased as catalog no. 50-807 from Coleman Instrument Co. 
(will include adsorbent) 

c. Closed System 

The following equipment is needed when using the closed system with 
a trap. 

1. Two position valve, or stopcock, such as '"orning #442838 

2. Glass "Y" shaped tubing connecter 

3. Pinch clairp, type used for stopping flow in tubing 

C. Consumable 

1. Sulfuric acid (H2S0^) concentrated 

2. Nitric acid (HNO3) concentrated 
3» Potassium Permanganate, KMnO^ 
4* Potassium Fersulfate, KgSgOg 

5. Sodium Chloride, NaCl 
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EFFLUENT MONITORING PROCEDURE: Detennination of Mercury Using the Flameless 

Atomic Absorption (Cold Vapor) Technique 

✓ 

C. Consumable (Cont'd.) . 

6. Hydroxy! amine Sulfate (H0NH2)2'H2S04 or ^ 

HydroxiOam^^ 

7. Stannous Sulfate, SnSO^ or Stannous Chloride, SnClg 

8. Mercuric Chloride, HgClg 

9. Potassium dichromate, K2Cr20y (for cleaning glassware) 
10, Magnesium Perchlorate, Mg(C104)2 for drying tube, 20 g. , 
n. Distilled water 

12. Sponges (for cleaning laboratory table tops) 

13. Notebook for recording weights and readings 

14. Graph paper, arithmetic (for plotting standard curve) 

15. Two pieces of glass tubing (5mm diameter, about two inches long) for 
the drying tube ' v , ' 

16. Glass wool (for drying tube) 

17. Plastic weighing boats 

18. Pen or pencil 
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EEFLUENT MONITORING PROCEDURE: ^Determination of Mercury Usina the Flameless 

Atomic Absorption (Cold Vapor) Technique 



9 



Sample 

I ■ • 

Solubilization 

^ChemicaJ Sample Preparation, 

'a. Oxidation of all mercury to mercuric form 
> ^ b. P.Fiduction of all mercuric mercury to metallic mercury 



The metal lie" mercury is circulated as a vapor through n 
the system 



Aeration 



j Flameless Atomir Absorption 



Absorption of energy at 253. 7nm from a hollow cathode 
lamp measurement by a photodetector 
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- . - - • • Absorpt-h)!) (Cold Vapor) Technique 



OPERATING PROCEDURES 



STEP S'EQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING i 
GUIDE NOTES 



A. Equipment Preparation 

1, Cleaning of 
Glassware 



2. Balance Preparation 



1 . Wash with detergent 

2. Rinse with tap water 

3. Rinse with 1:1 Nitric Acid 

4. Rinse witti tap water 

5. Rinse with 1:1 Hydrochloric 
acid 

6. Rinse with tap v/ateT 

7. Rinse with distilledv.water 
1, Check all balances fof 

- cleanliness and proper 
operation. 



la, 
'lb, 



3a. 
5a, 



Cleaning should be carried out in this order. 
Care should be taken to insure clean' glassware 
as mercury is a common contaminant.. All glass- 
ware should be kept covered after cleaning. 



V.A.I. 1 



Add 
disti 



500 ml "cone, nitric-acid (h:I03) to 500 ml 
illed water. 



Add 500 ml cone. hydrochlor;ic acid (HCl) to 500 ml 
distilled water, 



B. Instrumental Set-up 

1. Mercury Trap - 
Liquid Type 



Before operation of the 
instrument, four additions 
to the system should be 
considered (Fig. I). 



One of the following mer- 
cury traps should be in- 
cluded in the system. 



la. There are two wa^s the flow system can be set up. 
li can be operated as a closed or open system. 
In the closed system the mercury vapor con- 
tinuously^ passes through the system until wasted 
in the mercury* trap by the operator. In the ^ 
open system the vapor passes through the absorp- 
tion tube only once and goes directly to the trap 
Which system is chosen will dictate what equipment 
is necessary. Figure I shows the choices and the 
equipment necessary for each. 

2a, Because of the toxic nature of mercury vapor 
. precaution must be taken to avoid contamination. 
The vapor will be held in the trap after it has 
been measured. 



er|c ^ 
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EFFLUENT MONITORING PROCEDURR: 



DeterminaWon o? Mercury Using the 
Absorption (Cold Vapor) Technique 



' lame! ess Atomic 



OPERATING PROCEDURES- 



STEP SLQUENCE 



INFCmMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING . 
GUIDE NOTES 



1. Mercury Trap - 

Liquid Type (Cont'd) 



2. Mercury Trap 
Solid Type 
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3* For a liquid type trap^ use 
a 250 ml side arm filtering 
flask. 

A. Assemble as shown in 
Figure 2. 

5, Insert straight gas dis- 
persion tube or frit 
through the hole so that 
the bottom or fritted end 
is about one inch above 
bottom of the flask. 



6. Insert into filtering flask 

7. Connect tygon tubing to top 
end of frit and a second 
piece, of tygon tubing to 
the side arm of filtering 
flask. 



Add 200-^^1 of 1:1 potassium 
permanganate (KMnO^) — 
sulfuric acid 
(H^SO-) Reagent (Reagent 
#10) ^ 

The apparatus can be pre- 
pared -.imilar to the drying 
tube (B-3) but pagked with 
2-3 grams of activated 
carbon. 



3a. Use a, filtering flask such as Corning #400580 
or its equivalent. 



4a. Use a #3 cork hole borer to make the hole. 



bd. 



/a, 



Frit should have a course porosity such as 
Corning #404260 or equivalent. The frit should 
always fall below liquid level in the flask. 
Should thB level become low add- more liquid 
(Reagent #10). The nonfritted end should be 
lubricated and care taken when the frit is in- 
serted through the stopper so as not to break 
the frit and injure the worker. 



Care should be taken so that the liquid level does 
not come close to the opening of the side arm of 
the flask. ^This could flood the instrument if 
allowed to do so. If flooding should occur, 
dismay. lei the absorption tube and clean it and 
the tubing immediately. 



VIII 



8a. 



A solution" of 0.25% iodine in a 3% potassium 
iodide (KI) solution may also be used. 
8b.. Filling the flask 'can be postponed until all of 
the asp^aratus is assembled. 

,1a. Locate after 2 position valve in closed system, 
• figur<i 1 (system two) br after the analyzer in 
an open system, figure 1 (system three). 
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^dMLUtWIJWUIUIURlWlSi PIULEUUMJ UHiyiSHIt!aB"&f H^^i^iiA Ukm th^ Flk^^less Atomic 

Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 



2. Mercury Trap - 

Solid Type (Cont*d.) 



3. Dryir»g Tube 




STEP SEQUENCE 



2. The equipment can be pur- 
chased with adsorbent as an 
option from the analyzer 
manufacturer. . 

1. Construct as shown in 
Figure 3. 

2. Bore a hole through a 
number 2 stopper with^a 
number 2 cork hple borer. 
Repeat with a second 

* stopper. 

3. Insert a 2 inch long piece 
of glass tubing (5 mm 
diameter) through each 
stopper allowing about 1/2 
inch pVotruding from each 
end. 

4. Fill a 6 inch piece of 3/4 
inch diameter tubing with 
20 grams of magnesium 
perchlorate (Mg(C10^)2) 

5. Use a small piece of glass 
wool in each end of the ^ 
tube to prevent loss of 
granules. 

6. Insert stopper prepared 

. above, in each end -of tube. 

7. Replace drying agent when 
needed. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



2a. Position' as above. 



la. Place between sample container and instrument. 



3a. Care should be taken when inserting glass tubing. 



4a. Other drying agents such as calcium chloride 
(CaClg) may be used. 



5a. The tube should not be packed so tight as to 
restrict gas flow. ^ 



7a. Replace magnesium perchlorate or any drying agent 
regularly. These materials tend to cake and form 
a plug when their limit of saturation is ap- 
proacned. The. length of time the material will 



TRAINING 
GUIDE NOTES 
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EFFLUENT MONITORING PROCEDURF ; Determination of Mercury Using the Flameless _Atoniic 

Absorption (Cold Vapor) Tedinique 



OPERATING PROCEDURES 



3. Drying Tube 
(Cont'd.) . 

4. Rotometer 



5. Two Position 
Valve 



ERLC 
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STEP SEQUENCE 



1. Must be capable of measur- 
ing a gas flow of 1 l^ter 
per^ minute. 



2. Connect one length of tubing 
between the sample container 
and the drying tube, then 
out of the dry ing tube_, 
through 't\)e rotomefer to 

^the fitting on the side of 
the instrument marked "in". 

3. A second length of tubing 
should begin at the fittihg 
of the instrument marked 
"out" and proceed to the . 
next piece of equipment. 

1. A tv«) pSXltion valve is 
necfts^hrywfien using a. 
cJfised system and a trap. 
Use stopcock. Corning No. ' 
442838 or equivalent for 
the two w?^ valve or 
stopcock. 

2. One position of the valve 
should go through the 
trap to the sample con- 
tainer. Thp other position 
should by-pass the .trap. 



INFORMATION/OPERATING GOA^ S/SPECIFICATIONS 



last will vary with use and samples, 
dictate a routine. 



la. 



Experience will 



See 



Place between water trap and instrument. 
Figure 1 for location, 
lb. The rotometer may be removed from the circuit 

after the instrument pump rate is checked. 
Ic. The flow rate should be checked periodically to 
• insure flow rate has not changed. 

2a. The connection must be made to the sample con- 
tainer by side arm. Reverse tubing connections 
may flood the instrument with liquid. 



3a. See Figure 1 for gas. flow path. 



2a. It is important to maintain a^specific air volume 
in Che system. Once the system "is. calibrated 
this volume cannot be changed unless the system 
is recalibrated. 



TRAINING 
GUIDE NOTES' 
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EFFLUENT MONITORING PROCEDURR: 



Determination of Mercury Using the Flameless Atomic 
Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 



5, Two Position 
Valve (Cont'd,) 

5, MAS-F^ 
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STEP SEQUENCE 



1. 



3, 



and be connected to the frit 
of the sample container. 

Place the instrument on a 
fl.at surface where it will 
be isolated from shock and 
undue temperature variation 

. Before turning on the in- 
strument a check should be 

.made of the power 
requirements. _ 

Remove back panel and note 
the position of the 110-220 
volt switch. Place the 
switch in the position 
desired. -Then close the 
rear panel . 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Meter mechanical 
adjustment 



zero 



• with power switch off 

• Check to see if meter 
pointer indicates ex- 
actly 0 micrograms. 

9 Using the mechanical 
zero adjust screw 
(Figure 4). Adjust 
meter until it reads 
0 micrograms. 

5. Place the On-Off switch in 
the On position. Allow 
15 minute wa™-u{r: 



la. Do not block or cover the ventilation slots at the 
rear -and base of the instrument. 



2a. The instrument requires a grounded power connec- 
tion. Preferably a three prong receptacle. If 
not then a grounded two prong set-up. 



3a. Should 220 V.^position be used ^an appropriate 220 V 
plug should bp installed in place of the plug 
supplied vfith the analyzer. 



4a. If meter pointer does indicate zero* no further 
action is necessary. 



TJ^AINING 
GUIDE NOTES 
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EFFLUENT MONITORING PROCEDtlRF; 



Determination of Merjcury Using the Flameless Atomic 
Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 



6. MAS-50 (Cont'd.) 



7'. Recorder (optional) |l, 



STEP SEQUENCE 



C. Reagent Preparation 
1. Sulfuric Acrd 0.5 N 
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During wann-up check the 
connections in the external 
set-up of the 93s flow 
path as in Figure '1 . 

An external recorder may be 
connected to the instrument 
to give indications coin- 
ciding with the instt^uments 
meter. 



2. Adjust recorder, by plac.i»g 
instrument controls as 
follows: 

• Meter switch - % T 

• Memory - OFF 
Recorder - plugged in 

• Shutter - open 

3. Ur»e recorder zero to align 
recorder with 1005S T. 

4. Use analyzer's recorder 
range control to achieve 
full sci*.le indication on * 
Wo T. 



Add 14.0 ml cone, sulfuric 
acid (H2S0^) to approxi- 
mately 500 ml water and mix 
Then dilute with water to 
1 liter volume. 



INFORMATION/OPERATING GOALS/SPECIFICATIO^'- 



6a. Any leaks in the system will cause low readings 
and allow hazardous mercury vapors to escape. 



la. Any recorder having 50 K ohm impedance or more 
the output of the instrument is vairable from 
0 to 300 mV full scale. {Such as a Coleman 
Model 56 or 165 chart recorder) 



''4a. Shutter closed for this adjustment, 



'?la. The concentrated HoSO. should 'be of low mercury 

concentration, 

lb. Unless :.pecified the term water means distilled 

water. ^ ^ — 



TRAiNING 
GUIDE NOTES 



OPERATING PRCCEDURFS 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS, 



TRAINING 
GUIDE NOTES 



2. Potassium 

Permanganate Soln, 
5% solution w/v 



3. Potassium Persulfatel 1. 
Soln. c 
5% solution w/v 



4. Sodium Chloride 
Hydroxy! amine - 
Sulfate Soln. 
Solution 
m NaCl 

12% iw/v 



((HONH2)2 



"2SO4)) 



5. Stannous Sulfate 
scin. 

10% solution w/v 



6. Sulfuric Acid 
Concentrated 
{H2SO4) 

7. Nitric Acid 
Concentrated 



1, 



(HNO3) 



8. Stock Mercury Soln. 
(HgC^g) (Cont'd.) 



Prepare 100 ml of solution 
containing ,5.0 grams 
potassium permanganate 
(KMnO^) 

Dissolve 5.0 g potassium 
persulfate (K2S20g) in 

water and dilute to 100 ml. 

Dissolve 12.0 q of sodium 
chloride (NaCl) and 12*0 g 
of hydroxyl amine sulfate 
((H0NH2)2 • H2S0^) in water 

and dilute to 100 ml . 



Dissolve 25.0 g stannous 
sulfate (Sn:>0^) in 0.5 N 

sulfuric acid and dilute 
with 0.5 sulfuric acid to 
250 ml . 

No prepardtian necessary. 



1. No preparation necessary. 
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1 . Dissolve 0.1354 g o^ mer- 
curic chloride (HgC'l2) in 

water. 



la. 



Jihould a larger amount of reagent solution be 
needed the same ratio should Ijejjaintained. For 
example: prepare 1£)00 ml* of solution pontaining^ 
50 grams KMnO^. 



la.^ Hydroxy^amine hydrochloride (NH2OH • HCl.) may also 
be used. It should -be prepared in the same manner 



la. Stannous chloride (SnCU • 2H2O) may be used and 
be prepared in the same manner. 

lb. The acid is reagent no. 1. 

Ic. This a suspension and should be stirred con- 
tinuously duringuse. 

la. This should be redgent grade and low in mercury 

concentration, 
lb. Caution: this is corrosive. 

la. This sh(XJ"ia be reagent grade and low in mercury 
content. 

lb. Caution: this is corrosive. 
Ic. If a high reagent blank is obtained, it may be 
necessary to distill the nitric acid. 

la. Caution: solution will increase in temperature. 
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EFFLUENT HONITORINC PROCEDJrR :- Uetermi nation of Mercury Using the Flameless Atomic 
■ Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 

8. Stock Mercury Soln. 
(HgClg) (Cont'd,) 



STEP SEQUENCE 



9. Intermediate Mercuri* 
Solution - (HgCI-p) 
•Dilution of 
Solution 8 



10. Working MercUry 
Solution - (HgCU) 
Dilution of 
Solution 9 
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2. 



Add 10 ml xonc. nitric 
acid (Hfipj) 



3. Cool tc room temperature. 

4. Dilute to 100 ml with 
water. 

1 . This solution is a 
dilution of the istock 
solution to adjust the 
cone, of Hg to 10. 0 Pg/mU 

^Prvpceed as follows. 

2. Ad^ about 700 ml water to 
a 1000 ml vol. flask. 

3. A.*d 0.5 ml cone. HNO^ 



4. Add 10 ml stock Hg soln-; 

5. Dilute to 1000 ml mark. 
This solution contains 
10 ug/ml . 

1. A^d abou^ ..^ ml water to a. 
1000 ml ^ fl^.. 

2. Add 1.5 ml cone. HNO3. 

3. Add 10 ml of intermediate 
solution (10 u^ml ). ^ 

4. Dilute' to 1000 ml mark. 

- -^This is working solution 
and contains 0.1 ug/ml. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



2a . Concentration of stock solution is now 
1 ml =fl mg Hg 



TRAINING 
GUIDE NOTES 



la. Prepare fresh before use. 



3a. The nitric acid cone, of the dilutions including 
the working solution should be maintained at 
0J5X. This acid should be added to the flask 
before addition of the aliquot. 



la,^ Prepare fresh before "^t^se. 




ISO 

Pa^e No. 5-17 



Absorption (Cold Vapor) Technique 



/ 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/ OPE RATING GOALS/SPECIFICAPfONS 



TRAINING 
GUIDE NOTES 



IK Potassium 
Permanganate 
0-,l N (KMnO.) 
Sulfuric Acid 
• Solution (For 
Mercury 'Trap) 



and 

m 



12. Nitric Acid (1 + 1 
dilution) (HNO3) 



13. Hydrochloric Acid 
(1+1 dilution 
HNO3) 



D. Sample Handling and 
Preservation 
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1. Dissolve .316 g potassium 
permanganate (KMnO^) in 
100 ml water. 

2. Add 10 ml cone, sulfuric 
acid (HgSO^) to about 

80 ml water. Dilute to ' 
100 ml .with water. 

3. Mix equal volumes of each 
solution; KMNO^(l) and 

H2SO4 (2). 

1. Prepare by adding an equal 
volume of acid to an equafl 
.volume of water (ie. 50 ml 
HNO3 to 50 mi water). 

1. Prepare by adding an equal 
volume of acid to an equal 
volume of water (ie- 50 ml 
HCl to 50 ml water) . 



la. Let stand until following solutior^/is prepared 



/ 

2a. Caution: heat generated, 
2b. Should be at room temperature before volume 
adjustment. / 



Upon collection the sample 
pH should be lowered to \ 
2 or lower by the additioh 
of concentrated nitric \ 
acid. 



la. Caution; acid should always be added to water 

to avoid spattering, 
lb. Caution: Heat is generated. 
Ic. Use safety glasses; 



la. See cautions above, 
lb; Usi safety glasses. 



la. If only dissolved mercury 1s to be determined 
the sample should be filtered before addition 
of the acid. For total mercury the filtration 
is omitted* . 
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EFFLUENT MONITORING PROCEDURE : Determination of Mercury Using The Flameless Atomic 

Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATI ON/OPERATI NG GOALS/ SPECI FI CATI ONS 



TRAINING ■ 
GUIDE NOTES 



E. Solubilization of 
Sample 
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1. Acidify the sample with 
1:1 nitric acid to a pH 

of 2 at the time of sample 
collection. 

2. Transfer 100 ml of well 
mixed sample to a 150 ml 
beaker* 

3. Add 3 ml of concentrated 
nitric acid to the sample* 

4. Place the beaker on a \)6t 
plate and cautiously 
evaporate to dryness. 

5. Cool the beaker' and add^ 
another 3 ml portion of 
the concentrated nitric 
acid. 

6. Cover the beaker with a 
watch glass and return to 
the hot plate. 

7. Increai.e the temperature 
of the hot plate so that 
a gentle reflux action 
occurs. 

8. Continue heating until a 
light colored residue 
forms • 



2a. 100- ml is the usual sample volume. If more 
metals are to be determined, a larger sample 
volume must be used. / 

3a. Use a 10 ml graduated' pi pet. 



4a. Ths sampTle should not boil during this time. 



5a. Use a 10 ml graduated'pipet. 



7a. This will be indicated by droplets forming on 
• the underside of the watch glass. 



8a. This will indicate, that the digestion is com- 
plete. 
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Page No. 5-19 



Absorption (CoTd Vapor) Technique^. 



''age no.. 5-zir 



/ 




: OPERATING PROCEDURES 


' STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


Solubilization of 
Sarnple (Continued) 


9. Add sufficient [1:1 hydro- 
chloric acid (HCl) solu- 
tion] and again warm the 
. beaker to dissolve the 
residue. 


9a. Use a \ ml graduated pipet. 






10. Wash down the beaker walls 
and watch glass with dis- 
tilled water. 


•1 


0 




n. Adjust the volume to 100 

nil \^( Liic dUQi Liii^ vuiuiiic 

size). 

t. 


lla. The sample is now ready for analysis. 


1 


F. Calibration 

• 


ft 

1. Turn on power and pump 
switches. 


la. Refer to figure 4 and 5. 

lb. Allow 15 mi nute$' warm-up time. 

Ic. Calibration is necessary initially 'and thereafter 
only if mercury lamp or optical filter.is re- 
placed or if readings with standard samples 
constantly deviate rfiore than 55K of full-scale 
in one direction. 






3. Memory switch off. * 


9t{ Rpfpr to Fiaiirp R for location of va^ oUS 
swi tches . 






4. Shutter closed. 








5. Adjust to 0%T with 0%T 
adjustment knob. 






1S5 


* 


i 


lie , 


• 




• 


• 



EFFLUENT MONITORING PROCEDURF: : Determination of Mercury Using the Flame! ess Atomic 
. Absorption (Cold Vapor) Technique 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



F. Calibration (Cont'd.) 



6. Open shutter. 

7. Adjust lOOX T with T00% T 
adjustment knob. 

8. Repeat steps 4 through 7 
until 0% r adjustment does 
nbt change full-scale 
(.100% T) setting. 

9. Prepare four samples of 
100 ml volume containing 
1.0 yg of mercury. 



0. Place, the meter switch on 
% T arid open shutter, 
memory switch off, check - 
0% T and 100%'T settings. ^ 

1. Determine as^ if these four 
standards were samples. 

- Record the % T value for 
each stcendard sample. 



2. Adjust meter switch to XI. 



. Adjust the 100% t ^knob so 
that meter indicates value 
of mercury standard. 

14. Set meter switch to % T. 



1S7 



9a. Use the working solution (Reaaent #10) (0.1 yg/ml), 
and dilute 10 ml of that solution t: 100 ml with 
distilled water. This 100 ml voluce wilvl now 
contain li) yg Hg.- 

10a. This step should be performed just after placing 
the aerator in the sample BOD bottle. 



11a. Use steps 18-32 of . Section F - Sample Determina- 
tion. 

lib. When the sample contains only distilled water and 
an inorganic mercury (i.e., mercuric chloride) 
the heating step (steps 23, and 24 of sample deter- 
mination) can be onitted. 

12a. This step should only be done after the needle 
of the meter has returned to 100% T* 

13a. The meter should be adjusted on the XI settir-^^ 
to read 1 mg on the XI. scale. 
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EFFLUENT .MONITORING PROCEDURE: [)^t^rmin^fAr^n nf f^orrur.> u ^ • * 'Page No. 5-22 " ' 
* -/ . ^ . AjDSorpti on (Cold Vapor) Technique • - ^ ^ ' # • • ^ 


. ' OPERATING PRCCEDURE'a 


■ \ 


STEP -SEQUENCE 


- ■ INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAlNIffG- • 
GUIDE NOTES 


* Calibration v(Cont'd.). 

• * 

• _ 


15. Using the, calibration 
adjust. X T to average value 
found in step 11 . ^ . 

'■o 

16. Switch meter switch between 
'-XI and % T settings. 

17. Reset OX T and lOOX T with 
meter switch at % T and 
memory off. . - - 

8. Transfer 0, (r,5, .1.0, 2.0, 
5.0, and 10 ml portions of* 
the working mercury solutior 
.(sol. 10) to a series of 

, 300 ml" BOD bottles'? 

9. Add enough water to each 
bottV?; to make 'a total 
volume of 100 ml . 

!0: Treat as samples using the 
procedure under sample 
determination. 

j> 

!1. Construct a standard curve. 


• 

T5a. Located on 'the back of the analyzer. This is.^ 
screwdriver adjustment. ' ' . 
■ 1 • . . 

' T ' ' • 
16a. The two scales should agree on the location of 
' the needle. The XI scale shbwing 1 pg' and the 
% T s'cale showing 55% T (the corresponding % T- 
value just below 1 yg on the Xl scale).^/ 


\ 

f ' 

t 


18a. Working solution dontains 0.1 pg per ml.- The 
series will xontain from 0 to 1.0 pg of mercury. 

^ ; ^ \ . ■ " 

19a. The O^pg or blank, is a Check on the purity of the . 
reagents . * , ^ 

21a. Use arithmetic graph paper and plot maximum meter 
reading versus micrograms of mercury in standard. 


f 

I I.E. 21a 


G. Sample Determination * 
Operation ^ 

• 

189 ^ 

M. \J 

» • 

i-^ ._. _ _ < - V a 


1. Plug the line., curd into 
power receptacle. 

; 


la. This procedure provldiBS stant-to-^hutdown in- 
structions. It is assumed that the analyzer is 
properly installed (Ihstrument "Set-Up) adjusted, 
and calibrated (Calibration): 

. ...... 
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EFFLtfEHrMONITO^^^ Determination of Mercury-Using the Flametess Atomic . 

' Absoi^Jtion (Cold ^a^^^^ ^/ " 




OPEIWTING PROCEDURES 



6. Sarople'Detemi nation 
40p€rat^n (Cont\d.) 







0 4 

1 






« 








IF- " ■ • 




• 




•* 










-- ' ; ' ' " 
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♦ 






* 
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STEP SEQUENCE 



2. Allow at least 15 mtnirte * 
warm-up. 

3. Memory switch OFF.' . 

4. Meter switch to % T. 

5. Close shatter. 

'6. Turn W T jyiob to adjiist 
"^meter polhter to^approxi - 
mately OX T. , 

7. Open shutter. ' ^ 

8. turn 100% T knoi) to ^adjust 
mieter pointer to exactly 

100* T. . . ; ^ 

9. Close shutter. 

0. Readjust OX t. . 

1. Open, shutter. 

2. Meter swttch to X5, 
ti Adjust lOOX . ' 
4. Oepress reset button. 

\5. Sft memory switch as 
(leslred; 



INFORMATION/OPERATING^ GOALS/SPECIFICATIONS 



14a. This step is necessary only on older model 
instruments. . \ 



15a» With^memory switch bnithe meter will hold the 
maklfto value ♦ At OFf Jpositioh the^^ 
wil 1 have; to % tch ue .^ The 

memory switch nfo^^^^ 
- to cancel theypeter reidihgraMi^^ i/istrunient 



TRAINING 
GUIDE NOTES 



\ 




I ^ EFFUJEHT.HOHITORING PROCEDURE; Detewination of *M8rcur7 Usin 

I t - --- -r-'_ j AbsArRtion* (Cp^ Technique 




■0PEWTINSSPRdGEb(JRE5y H 



OperH1oh/.(Cor^^^^ ^ 



V 



■SfEP SEQUENCE 



6. Select desired scale 
XI:, XS.vlT. 



7.. Pour 100 ml of sample Into' 
iBOD bottle. ■ 1 



8. Add 5 ml cone sulfuric 
' . acid (HgSO^). Mix, . 

9V Add-2i5 ml conci nitric . 
*atid (HNO3). ' Hix. 

!0. Add 15 ml potassiufii ' 
,()^rmahganate (KMnO^) - 
reagent no^ 2* 

2U Allow to s^nd 15 ininutes.> 

Add 8 iril potassium per*- 
sulfate (KgS^Og) - reagent 
no. 3^ , ' 

J3. Heat ;fn a water bath at ^ 
95**C for 2 hours • 



Direct reading :0 to* 9*ug of Hg. ' - 
Direct reading 0 to 0.28 u^^^ Hg 
\ St I - Energy fransmission scale 100^ to 0% !• 

\ 4 ^ * ^ ^ 

v|^7a. If the sample has moreithan 9 vg of mercury a 

smaller (wrtion ofr^^^ stiould be used and 

jdiluted:t6 100 ml v. Th^^^^^^ should be 

inultipli^vby ^^t^^ ^ * . • . 

1 7b; Use aj separate BOD bot'tl e f on each sampl e of 

standard. The neagents^ c^^^ added .to the 

bbttTe-and-bottles-can-be heated.— ^ - ^ ^ 

18a. Use caution when adding concentrated acids. 
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IflFORMAflON^^ 



to return ^ zero V In al 1 cases the memory 
function does .not affect the recorder. 



16a.*Scale XI 



20a. Shake and add-^dditional portjons of 

permanga^ati i5olu^1j)n t>^f *nwM^ 
»n L pur j)l€ color plrsf ^ts?^^ofe?tt 1 east ^ 
:Ub. AVsnttll (25 mi ):^^g^^ ihder 
21a.*This.fs; a standing ftn^^^ the sample should be 
allowed to actually slSind for the 15 minutes. 




23a, Thij heat step is required for methyl mercuric 
. ,ch^pt*ide whM prese^^^^ natural 



For standards prepared with distilled 
water and itfercuir^c chloride; the heating step 
1s not necessary. ' -* 



JMININiSv-^ 
GUIDE-NOTES 



VII 17. 
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" ^ EFFLUENT 'rtOtflTOI^NG PROCEDURE : Determination of Mercury UsYng the Flameless Atomic 
" ; ' ~ Absorption (Cold Vapor) Technique. 



OpERATINGPRCCEDUREf. 



6. Sample Oetenninatlon 
Opera tiory (Cont'd.) 



eration 




25. Add 6 ml of sodium chloride, 
hydroxyl amine sulfate, 

• .K1^C1^(K0NI^2)2 
r€*qent:no. 4. 



26. Al:J6w to stand at leas^t 
30 seconds. 



STEP SEQUENCE 



T 



24. Cool to room temperature. 



17. Add 5 ml of stannous *sul-' 
, fate (SnSO-) solution. - 
reagent no. 5. • , 

!8. Immediately insert bubbler 
into the bottle. 

J9. Record the highest value 
indicated by the meter 
pointy. 



to.' In the closed system, turn 
one stopcock valve to the 
trap positio'n and allow 
pump to continue operating. 



Position memory to OFF if> 
it was .used. \ ' 



INFORMATION/OPERATING GOALS/SPECIHCATIONS 



24a. Tap water can be used to adjust this temperature. 

s 

25a.' This is done*to reduce the excess potassium 
permanganate. 



26a. Up to this point all simples to be run- cou3d.be 
treated together as a. group. From this point 
each -must be done Individually as the mercury is 
—generated; and-must-be-measur^-immediately—— 



28a^ 

29a, 
59b. 
29c. 

30a. 



31a, 



31b, 



The shutter should be open and the valve in the 
position to by-pass the trap. 

The meter will increase and reach a maximum 
Within 1 minute^ 

With the memory switch on, tfie fifeter will auto- 
matically retain the highest ^value reached. 
With the memory switch off, either a recorder must 
be ifted or the meter watched continuously. 

Once this has been done the mercury will J)e 
absorbed arid the sample cannot be reused. 




11 ctear memory. On 
t buttoii should be 



On new instruments this 
older instruments the* res 
depressed. - 

Before the next sample can be started the meter 
must be returned ts/ihe o yg position. 



TRAINING 
GUIDE NOTES 



Rage ^0.. ^-25 
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EFFLUENT MflWITORIliG PROCEDUR!- ; Detaminat'ioi? of Jtercury, Using the FTameless Atomic * 




G. San^Ve Determination . 
Operation (Cont'd; 




H. Calculations 



32.-Turrr>topc6ck; v^^^ to the 
sample po|tttoh* ' \ 

33i Remove- frit from sample 
cpntainer, \^ 



34. beterwfne all ptiien samples 
by repeating steps-7 ^ 
throtigfr 31* • • \ 

35* When t^st sarnple has inin, 
shut down analyzer. • 
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1 . Use ^rallies determine* from 
the standards* 

2. plot the meter reading ;(yg) 
versus the/knovm concenH 
tration of the standards 



3^§iculate the mercury 
concentration in the sample 



INFORMAHGN/OPERATIKG^GQALS/SPECIFICA 



33a« Pufnp should be allowed to. continue' operat^ing« 



35a. To shut down, keep valve to trap until meter ^ 
reads 0%, and then remove, aerator froJn BOD 
bottle,- It is reconmendpd that the analyzer be' 
r^ftirON durlfl^ the day if roDtine sampmg is/ 
tC|Xohtinu^. . \/ \ 



la. Step 20 under Calibration. ^. . 

2a.. this will sfK)w if the meter is in calibration. 
If all readings: agre^, i.e*^, If for example, a 

- knownVstanda^^^ l^.O pg. cpncentratibn reads - 
^ ' - l .QHig^ on the Xl. scaliBr t^^^ 

^' ccncentrajtiqh In pg. 

. Otherwise t He standfinl c^^^ should be usfed to 

^ obtain the correct Value. 



3a. Use the equation: . 

rug reading! ^( \ > 100 0 
^from mfetery ^ ^ml's -of 



;ne equi 

A 

*/i «\i 

• /' 

Hg »■ Mercun 



yg Hg 
*Hg 



(ample used 



r) 



STRAINING r 
GUIDE NOTES 
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EFFLUEMT MONITORING PROCEDURE ; .Determination of Mercury Using the Fi^1ess;Atomic ... 
; - . • Absorption (Cold Vapor)' Technique 

1^' ^ ' ' • . • • 



OPEiWVriNG PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIEICATIONS 



TRAINING 
GUIDE NOTES* ■ 



H. Calculations (Cont'jd.) 
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4. Report mercury. cone, asv 
follows: 

Below 0.2 ug/1 as<0,2.yg/T 
Between 1.0 and 10.0 vg/1 
using one place after * 
.decimal . 

Abov^ 10,0 vg/1 using only 
whole numbers - 



4a* less than. 




\ 



\ 

\ 
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EFrLUENT MONITORING PROCEDURE ; Detertnlnat<o>. of Mercury Usina the FUmeless 

. Atomic Absorption (Cold Vapor) Technique 



Section I 



TRAINING GUIDE >NOTE 



Theoretical Concepts 

The method is based on the method developed- by Hatch 
and Ott. Jhe Mercury in the sample is oxidized to 
the mercuric Ibn with potassium permanganate in a 
nitric-sulfurlci acid medium. Hydroxylamine sulfate 
is then added tb remove the excess permanganate. 
Stannous sulfate; is then added to reduce the mercury 
to metallic form'. Then the mercury Is vaporized and 
circulated by the bubblej:«. system. This consists of 
« circulating pump and the bubbler. Heasiurernent is 
made with a flameless atomic absorption spectro- 
photometer. The energy at, the 253.7 nm-jnercury line 
emftted-by a mercury lanp-ly-atsofbed- by tTie mercliry 
vapor in the flow-through absorption cell . the 
change in transmittance 1s>,detected b"y a phototube. 



REFER EN CES/RESOURCES 
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Analytical Chemistry, 
Valume 40, pg, 2085 
December 1968 

lostrguctlon Manual ^ 
Coleman Model MAS-50 
r*«rcury ^Analyzer 
Coleman Instruments 
Maywoodt IL 
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EFFLUENT MONITORfNG PROCEDURE^ 



Determination of Mercury Usina the Flameless 
Atoinic; Absorption (Cold Vapor) Technique 



. Section II 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES ' 



4^. 



The standard curve is a reference to a fundamental 
^law of absorption dieuiistry known as t^ Beer- 
Lambert law. Simply, this law states I ^at the amount 
of energy absorbed by a solution is proportional to 
the concentration of thCL absorbing inaterial* in the 
solution-. Applied to thi^ outline the amount of 
energy absorbed at jthe wavelength of 253.7 nm is 
proportional to the amount of mercury present in a 
solution.' . ' ' 

If a series of known solutions are prepared as in 
step 18 under Calibration and the meter reading, i'.e. 
the -maximum reading on either the/X.T or the Xi 
-scale-ire-p^lottedi a-straight-1 ine should-resuTtr 

When an unknown sample value is^ obtained its mercury 
content cap be determined from the straight li,ne or 
standard cur.ve. . ^ 

The twp meter setting, i.e., i T and-^Xl i^iM give the 
same reuslts. Percent T will require a standard "' 
curve to convert -tlie % T reading to concentration 
while th?i{X1 scale will convert and express the 
reading. directly into micrograms of mercury. ^ • ' 

To use the attached graph paper prepare the standards 
^ts 1n step 18 e^nd 19 of the Calibration section and 
run them as samples. The known concentrations are 
plotted along the bottom of the graph. Then plot the 
values obtained from th^ meter, ^1 is plotted on the 
left^of the graph wd i T is plotted on the right. 

Where the known concentration line intersects with 
the appropriate meter reading ja mark is made. After 
all /six standards are plotted, draw a line^" through 
the marks. - ' ^ 
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EFFLUENT MONITORING PROCEDURE ! Determination of Mercury Using the FlVmeless 

Atomic Absorption (Cold Vapor) Techni 



• A.l.l 



Section -y 



TRAINING GUIDg NOTE 



The- use of chromic actd is a recoinne_nded^6cedure . 

1. Pour 35 ml of distilled water in a^Oml beaker. 

2. Add about 1/8 teaspoon ./simply estimilte this 
quantity) of sodium dichromate, Na-Cr,Oi. 

to the Water. y 2 7* 

3. Swirl the beaker untij the sodium iicliVornate 1^ 
has dissolved. 



». Keep repeating steps ,2 an^sS until no^m 
_ sodium dichromate.^i 11 dissotye. 



more 




5. Pour the solution into a 2 Titer beaker 

6. Slowly pour 1 1 Uer' of cd'centrated .sulfur^ 
, acid, HgSO^, Into the 2 liter b^ak^^ 

Caution; Use eyeglasses "and protective 
clothing. 

7;'^t1r the mixture thoroughly. 

8. - Store It In a glass stoppered bottle. 

9. The cleaning sdlutlon should be at a temperature 
of about 50^C when It Is used. 

10. It may th'erefore be necessary to warm the 
cleaning solution. 

11. When using the warm cleaning solution, fill the 
piece of glassware wit'h the solution. 

2. Allow It to scale for 2-3 minutes' (or lojiger). 

3. Pour the cleaning solution back Into the storage * 
bottle. ' , ! 

4. Rinse the piece of glassware ten times with tap 
water. 

* ? * * 

5. The cleaning. sollitlon may be reused until It 
turns green. " ' < ' ' ^ 

6. It should" then be discarded. 

1*' • 
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reference^/re;§ources 



13th Standard Methods, 
p; 135, section 2.c.2 



EFFLUENT 'MONITORING PROCEDURE ; Determination of Mercury Usina the Flameless 

Atomic Absorption (Cold V^por) Technique 



Section vril 



TRAJNING GUIDE NOT E 



Maintenance Practices 

1. Immediately clean all. spilled materials from tfie 
instrumenjt and wipe dry. 

^~Dcnrotn'ewen^apors^^ n"abs'ofptioh"cel n Remove 
bubbler fcxm the sample flask and operate pump 
after passing air through trap for 2 minutes/ 

3. Whenever thjs instrument is not in relatively 
continuous use, turn it off and cover it with the 
plastic cover. If it is nbt to be used for . 

' several days, the 14ne cord may be disconnected . 
fjrom thd' power source. , /' ' * 

4. Circulating air may eventually caus^.dust to 
accumulate on exposed optical parts. Parts/ ^uch 
as the lamt* filter and cell windovft may be wiped 
Nwith clean, lintless, non-scratching tissue, 

5. If a liquid sample should be drawn into the 
Analyzer disconnect the tubing at both 6nds of 
the absorpMon tube. Remove the tube, disassemble 
rtnse with ulsti lied watarr-tiry--and-re«semble — 
vjith new windows. Flush the system with distilled 
water Introduced at the cell end of both inlet 
and outlet tubing. Then gently blow out both 
lines yiith aijr. Re-install the absorption cell. 

6. if problems arise in attaining either 055 T or 
100% T with the appropriate adjustment controls, 
the windows in the absorption tube should be 
checked particularly the one opposite the mercury 
lamp. If xhe cell window has become cloudy it 
should be changed. Care should be taken to keep 
finger prints off the windows. After exposure 
to the ultra-violet light the prints cannot" be . 
removed. To replaci^ollow the manufacturer's' 
directions. . ' 



REFERENCES/RESOURCES 



Coleman MAS-50 Operation 
Manual 
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XI Readings 





/ 



* r Readings 
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;^ SAMPLI. 
CONtAII^ER 
: (S6b:iOTTlEj . 



SYSTiM pNEr^^^^^^ 





SAMPlllCdNTAINER 

i^J|<5p; BOTTLE) ; V 



Mi' 



^1 




— ' 



'JSC--: 




FROM 



-■.-•I 



RUBBER STOPPER 
(size #6) 



TYaON TUBING 
STOPCOCK 

Gl^SS "Y W SHAPED 

TO SAMPLE 
CpNtAlNjER 



FILTERING FLASK 
(Corning ^^pOSSO) 



Figure 2. 




AMANGiMENt OF Twd-P^0 STOPCOCK AND MERCURY TRAP 



'J 



1 



'-Hi 
• :- 



A: 



ROWER 

swiicH 




■ 4.-, 



'METER 

MECH>ViiCAL 
JTCRIW 



On^N^LOSED 
SHATTER 





Icidsip 



'X, 



Cpy|R?HANDtE 



CONTROLS AMD OPERATIONAL CdMPONENtS 
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r 
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VENTItATION. SLOtS 



iERlC 



PUMP 
. Ofrl-OFF 
. SWITCH 

RECORDER R-ANGE 
ADJUSTMENT-^ — 



CALIBRATE ^ 

ADJUSTMENll^- 

RECORDER JACK 




-a 



RECORDER 
RANGE 



CALIBRATE 



^CORDER 



.0 



^ ^ -r- 

Ffgure 5. REAR PANEL 



. 4. 





• .( 



FUSE 




LINE cord/ 
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.A PROTOTYPE FOR DEVELOPMENT OF- 
ROUTINE OPERATIONAL PJ^OCEDURES 

"■* ' . ' for the • 

determination' OF POTASSIUM USfNG FLAME 'PHOTOMETRY 



as applied'iri ^ 

WASTEWATER TREATMENT FACILITIES . 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 




\ 



Developed by the 

* * • > 

Natjonal Trafning and Operatfonal Tech^logy' Center ' 
~ Municipal -Operations. and Training Division 
Office of Water Program Operations ■■ 
,U.S. Envlroronerital Protection Agency 



CH.MET.es.£MP.2bi6.77 
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EFcLUENT MONITORING. PROCEDURE} Determination of Potassium Using Flame Photometry 

» r 

This operational procedure was "developed by: 
NAME : ^ Charles R. FeUmann 

1 ■ ■ ' . D 

' ' ft 

' ADDRESS EPA, dl^PO, NTOTC, .Cincinnati, Ohio 45268 

PO^ITIpN Chemist-Instructor .• . - , 

EDUCATION AND>TECHNICAL 'BACKGROUND^ 
B.S. - Chemistry 

* ^ 

.M;S/ -/Chemistry ' ^ 

,y)/2 years Irtdus'trfal Chemist , 
4 years additional Graduate School 
4 years College Chemistry Instructor 
^ 1-1/2 years DHEW - Air Pollution Program,. Chemist 
JO years 01 - EPA, Chemistrlnstructor 



c^n 
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EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry 

l) Analysis Objectives; / \ ^ 

The learner will determine the potassiwn content of a sewage effluent. 

2. Brief Description of *Analy^is:- 

The learner will, prepare a calibration graph using the percent transmittance 
and .the concentration of a series of standard potassium solutions* The per'cent 
transmittance of a sample of sewage effluent will next be determined* and the 
/'^Rotas'sium concentration found by using the calibration graph. 

The work«will be done using a Beckman Modef B spectrophotometer with flame, 
photometry attachments. Although this procedure has been prepared for use- 
with /a specific instrument, other equivalent' commercially available instrur 
ments. may of course be used. Mention of a particular brapd name dbes not 
constitute endorsement by the U.S. Environmental 'Protection Agency. 

3. Applicability of this Procedure: 

a. 'Range of Concentration: ^ ' ^ 

Concentration levels as low as 0:1 mg/Titer can be detected in a good flame 
^ photometer. .Although the cited reference. (below) does not specifically state 

the highest' potassium concentration which may be detenninted, a limit, of 
, 10 mg/liter may be 'inferred. Therefore, sample vlilutiommay be required., 

b. Pretreatment of Samples:. 

The digestion procedure referenced in the Federal Register, Wednesday, ' 
Decfember 1, 1976, Part II, table I, footnote, 15' (Methods for Chemical 
Analysis of Water &' Wastes, 1974, page 83, par. 4.1.4.) is giveh in this 
efficient monitoring .procedure. 

c. Treatment of Interferences in the Sample: 

^ *' . \ ' 

When the following ratios are exceeded, an In^rference in the dgjtermi nation 
of potassium is present, and the cited refiprence must be consulted.' 



^ Ratio ^ . Value of th^'featio 
— 7-. — 

sodium/potassium 5/1 

calcium/potassium 10/1 

magnesium/potassi um 1 00/1 



*Th}s procedure was taken from the Standard Methods, 14th ed., pg. 234, 
Method 317 A, and from the Beckman Instrument Manual. ^ ' 
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EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry 
tqulpment" and Supply Requirements, ' 

A. Capital Equipment: * . 

*1. Beckman Model B. spectrophotometer with flame photometer attachments 
and instriwient manual « 

2. Source- of distilled water 

3. Source of delonized -water 

4. Oven, for use at IIQOC and at 103^C (the oyen'used In the sodium procedure 
CH.MET.es. EMPJb.7*77, Determination of Sodlwn Using Flame Photometry, may 

<^ be used here) , - 

'5. Analytical balance, JOO g capacity ^ • ^ 

B. Reusable. Supplies: . • * * 

V. Trip balance, 100 g capacity ' 

2. Pencil or pe>i . - ' 

3. Twelve Inch ruler • . ^ 

• 4. Graduated cylinder, 50 ml (for glassware cleaning) ^ 

5. Beaker, 150 ml \ • • , " * 

6. Beaker, 250 ml (for glassware cleaning) ^ , \, . 

7. Beaker, 2 liter (for glassware cleaning) • 
^ 8.- Laboratory apron 

9. Safety glasses ^ a , 

10. 61as^ stoppered bottle, 1 liter, (for storage oip cleaning solution) 

IL Three pblyethylehe bottles, -200 ml < / 

12. One 0^ two polyethylene bottles, 1 liter. (See, page 6-13, steps 9 and 10.) 
^13. Graduated cylinder, 250 ml . . 

14. Erlenmeyer flask* 125 ml - ' . 

. 15. Erlenmeyer flask, 500 ml . 

16. Graduated. cylinder, 100 ml ' , ' 

17. Graduated cylinder, 10 ml 

18. Plastic weighing boat, about 2 Inches square " 

1?. Small spatula ' , « • , . 

20. One Or two volumetric flasks, 1 liter (See page 6-13, 9a.) 

21. Pipet, 100 ml , — 

22; Two plastic squeeze bottles, ' ^ -^-^ , 

23. Funnel , about 60 mm diameter ^ » * 

24. One piece Wt^atman nianber 40" (or equivalent) filter paper (to fit the funnel) 
25: One ring (to support the funnel)^ 

^26. Stx, or twelve,, volumetric flasks, 100 ml (See page 6-17, 3a.) 
;27. One pipet bulb ' - ' \ ' 

28. One or two graduated pipets, 10 ml'(See page 6-17, 3a.) ^ ' \. 

29. _E1ght, sixteen, small beakers (depending on whether one or both sets of 
standards are prepared); either glass (supplied with the flame photometer) 
or disposable plastic, and used to hold solutioi . for aspiratiojv^ 

30; Two'pressure regulators* (one for hydrogen, one for oxygen) 
31..Wrenph€3 for use In cttafching pressure regulators to gas cylinders 

32. Wrench for use in making hose connections ^ 

33. Two clamps (for safely anchoring gas cylinders) 

34. Screwdriver, medium size 
35^ One ring stands 

36. Hot plate 
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EFFLUENT MONITORING PROCEDURE: DeterminatioTrt of Potassium Using Flame Photometry 

bI; Reusable Supplies. (Contlnuea) 
37 ♦ Thermometer, 100°C 

.38. One piece of rubber or plastic tubing to fi't^to tlie tube extending from 

the bottom of the atomizer burner. 1 ft* ^ ' 

39« Asbestos gloves or crucible tongs ^ 
40. One .piece of pH sensitive paper (to measure a pH of 2) 



C. Consumable Supplies: 



1. Potassium^ chloride, KCl, 3 g. 

2. One piece graph paper; divided Into squares of equal size 

3. Sodl^um dichromaie, NagCrgO^ (foE cleaning glassware) . . ' 

4« Concentrated sulfuric ac1d,^ffcS0- (for cleaning glassware) 

5. Soap^(for cleaning glassware)^ X_ 

6« Brush (for cleaning glassware) i^-* 

7. Brush (for cleaning balance) ' . '^^^ • ' ' 

, 8. Paper towels " 
•9. Matches ' ^'''^ ^ • ^ - 

10. Concentrated nitric acid, HNO^ ; . " 

11. Cylinder of'hydrogen gas (for use witl\ the flame photometer) 

12. Cylinder of^gen gas (for use with the flame photpujeter) 

13. Concentrated hydrochloric aeld, HCl " 

\ 14., Distilled concentrated nitric acid, HNO^* " ' 

All reagents should be of high quality. DifferentJchcinical manufacturers may 
, have different ways of- indicating a high quality, reagent 4 While nO endorse-' 
. ment t)f^pne^chemical manufacturer over another Is Intended, the following are 

some designations used in four chemicaj catalogs. to-itidicate high quality reagents, 

Catalog^ Deslgnatidhs - " 

Thomas . " Rgagent, ACS, ChemicalJy * * 

\ • ' . {Pur6-tCPK-lJl_ 

•Mathespni Coleman 4 Bell . Reagent, ACS ' . 

Cuntin Matheson * Primary Standard, ACS, AR — ^ - 

Scientific, Inc. ""^--^-K ' 

Fisher ' Certified, ACS 



* This reagent Is used for acidifying the sample at the t^me of collection. 
'I^t must^)e of hisjher purity than Reagent, ACS, etc. J. T. Baker "Ultrex" 
nitric actd Is an example of a higher-purity acid. 

/ . ■ ■ , 
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Bfckman Mod«i B tpactrophotomaUr 
wnh.fl«m« phbtpmitry attachm^nU . 
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Figure 1 
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EFFLUENt MONITORING PROCEDURE: Determination of Potassium Usjng Flame Photometry 



Page No. jS^^O " 



J 



OPERATING PROCEDURES 



ST£P SEQUENCE 



^ INFORMATION/OPERATING GOALS/SPECIFICATIONS 



--TRAWIN6— 
GUIDE NOTES 



A. Equipment Preparation J 

1. Cleaning of Glass- 
ware 



2. Balance Preparation 



3. Spectrophotometer 



1. Clean all glasswar^ and 
polyethylene bottles. 

r 

2. Rinse with nitric acid ; 
solution. 

3. Rinse with tap water. 

4. Rinse with deioni zed water. 

1. Check the analytical bal- 
ance for cleanliness and, 
proper operation. 

1. Attach the oxygen and 
hydrogen cylinders to the 
Beclonan Model B spectro-* 
photometer with flame 
photometry attachments. 

21 Turn the wavelength knob 
Xo a reading of 7^0 nano- 
meters. 

<k 

3. Turn the slit control knob 
to a reading of 0.4 mm.' 

4. Turn the sensitivity' knob 
to trie standby position. 

5. Turn the fltr-shtr-open 
knob to the shtr position. 
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I 



V.A.I. 1 



2a. Preparation of the acid is. d(escribed tn B.l. 

3a. Ten times. 

•4a. Fjve times. ' . 

la. Consult the manufacturer's manual if the balance 
does not operate prpp6rly. ' 



la. Consult the manufacturer's manual for specific' 
instructions. ' ^ 

lb. For the remainder of this* procedure, the words 
instrument, or flame photomfeter, will be used 
to mean this particular instrument. 



5a. This is the closed position. 
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EFFLUENT MONITORING PROeEDURf: ; Determination of- Potassium Using Flame Photometry 





^ OPERATING PROCEDURES 



STEP-.SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATlONS 



'TRAINING 
GUIDE NOTES ^ 



. A; Equipment Preparation 
(Continued) 

4. Phototube * 



-A 



. B. Reagent Preparation 



1. Nitric Acid, HNO^, 
Solution, 1 + 15 



1 * Remove the phototube hous- 
- ing plate (see Figure 1). 



2. Check the condition of the 
. <Jes1ccant in the phototube 
compartment. 



la. The red sensiti ((phototube should be use'ct'for 

potassium detemur.atlon. 
lb. Refer tovfigures 1,. 2, '4' 3 when other parts of- 
the insttiBnent are mentioned in this procedure. 

Za.'^It may r(eed drying at T03-105°C for 1 hour, . 

follower by cooling in a desiccator for 30 min. 
2b. The specwophotometer will^be turned on in E. 



1. Measure 150 ml of 
^water. 



ofjjlstilled 




la. Use a 2B0/fr graduated cylinder. 



2. Pour ijt into a 500 ml 
Erlenmeyer fTask. 

3.. Measure 10 ml of concen- 
^trated nitric acid, HNO^. 

4. Pour the nitric acid slowly 
"into the distilled water. 

5. Swirl the flask. 

6. Store the. solution in a 



3a. Use a 10 ml graduated cylinder. 




palyethyiene bottle. 



I ERIC 
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5a. To mix the acid and water. I ^ 

6a. This solution is used for rinsing glassware and 
polyethylene bottles. ' 

6b. Larger amounts may be prepare'dTIsTng lEhe same 
proportfo'n of acid and water. ^ 
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EFFLUm^-M6NIT0&ING-;PRdC^ Usj„g p^^^^ photometry • 
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~1 * 



,0RERAflNi3„PR0CEDURES 



B- R e a g e nt- P r epa r a t ion — 
(continued)' 

•2. Nitric i^cld, H^,, 
Distilled > 

3. Hydrochloric Acid, 
HCl, Distilled, 
1+1 



4. Stock Potasslim 
Solution 



l ERIC 
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STEP SEQUENCE - 



1. See la. 



1. Measure 2.5 ml of dis- 
tilled hydrochloric acid, 
HCl. ■, 



2. Pour it into a 12Srml ' 
Erlenmeyer flask. 

3; Measure 2.B ml of deiohized 
Water. 

4. Pour it infD th6 same 
/ flask. 

5. Swtrl the flask. 

6. Store the. solution in a' 
polyethylene bottle. 

1-. Weigh -3 g. of potassium 
, chloride, KCl. . ' 

2. Dry it at 110°C. 



3. Qool it in a des1ccalorr*~ "3^. For 30vmin 



4.^ighs^.907 g. of the 
potassiOm chloride*, KCl. 

r. Transfer/it to a 1 litfer 
volumetric flask. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



No. 6-r2 



TRAINING 
GUIDE NOTES 



la. This reagent is used undiluted for 'acidifying the 
sample at the time of collection. 

la.Use(^a 10' ml graduated cylinder. 

lb. Five ml of the 1 + T mixture are needed for eafch 

sample. Therefore, larger volumes may be pre- 
w * pared as necessary. ^ ; ' ^ 

2a. Use a larger flask if larger amounts of the mix- 
ture are being prepared. 

3a. Use the 10 mj graduated cylinder from la, 



it 



5a. To mix the acid and wateJr'. 



la. Use a trfp balance. 

lb. This is slightly more thanMs -needed. 

2a. Far I hour.' " > 



. :1 



4erruse an analytical balance. 

m 

5a. Use del oni zed water in the plastic squeeze bottle. 

•-a 
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EFFLJENT MONITORING PROCEDURE; Determination of Potassium Using FlamewPhotometry 



OPERATING PROCEDURES 



B. Reagent Prepat tion 
(continued) 



5. Intermediate 
Potassium Solution 
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STEP SEQUENCE 



6. Dissolve the salt in de- 
ionized water in the 
flask. 

Dilute to the 1 lit.T mark, 

8. Mix thoroughly. 

9. If the t^pected potassium 
.conceptratJon in the sample 
is between 1.0 and 10.0 
mg/liter, prepay'e the 
intermediate potassiMm 
solution (B.5 below). 

10. If the expected potassium 
concentration is between 
0.1 ap^ 1.0 mg/liter, pre- 
pare the standard potassi- 
um solution (B.6 below). 



1. Pipet 100.0 ml of the 
stock potassium solution 
(B.4.) into a 1 liter 
volumetric flask. 

> A 

2. Dilute to the 1 i ter mark. 

3. Mix thoroughly. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



7a. With deioni zed water. 

8a. The concentration of this solution is 1.0 mg of 
potassium per 1.0 ml of solution. 

9a. If there is- doubt abOuTthe expected potassium _ 
concfentratiOHi' both the intermediate and standard 
potassium solkions shpbld be prepared, along 
with two calibration -graphs. ' 



2a. With deioni zed water. ^ 

3a. The concentration of this solution is 0.1 mg of 
- potassium per T-.O ml of solution. 



ERLC 
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EFFLUENT MONITORING PROCEDURE ; Dletermi nation of Potassium Using..Flame^Phoci/metry 
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OPERATING PROCEDURES 



B. Reagent Preparation 
(continued) 

6. Standard Potassium 
Solution 



C. Sample Collection 



STEP SEQUENCE" 



1. Pi pet 100.0 ml of the 
intermediate potassium 
solution (B.5.) into a. 
1 liter volumetric flask. 

2^ DilMtd to the 11 iter mark. 

3. Mix "thoroughly. 



4. Transfer the potassiijm 
solutions you have prepareol 
to polyethylene bottles. 



1. Collectothe sample in a 
polyethylene bottle. 



2% Acidify the sample with 
distilled nitric acid, 

3. Gently swirl the bottle. 

4. Check the pH of the sample. 



INFORMATION/OPERATING GOALS/ SPECIFICATIONS 



^2a. With deionized water. * • 

3a. The concentration of this solution is^ 0.01 mq 
of potassium per 1.0 ml of solution. 



la. Although only a few ml of sample are actually 
needed, a larger volume, such as 200 ml, is more 
convenient to work with. 

/ 

2a. Use 5 ml of acid/liter of sample; 1.0 ml for 200 

ml of sample. 
2b. Measure the acid in a 10 ml graduated cylinder. 

3a. To mix the acid and sample. 

4a. Use pH sensitive paper. 

4b. It must be less than 2. If it is not, add a few 
more drops of acid, swirl the bottle, and recheck 
the pH. Repeat the procedure until the pH is 
less than 2.- 

4c. Do not store the sample for more than 6 months 
before completing the xinalysis. 



TRAINING 
GUIDE NOTES 



ERLC 
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EFFLUENT HQNH0RIN6 PROCEDURR ; 

— FST! — y 



Determination of Potassium Using Flaifie Photometry 



OPENING PROCEDURES 
«?— r 



STEP SEQOENCE 



INFORMATION/OPERAtlNG GOALS/SPECI FICATIONS 



TRAINING 
CUIDE NOTES 



D. Se|ii|)le Tlig'frsiion \<' 



1 
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.1. Shake the sample container. 

2. Measure 100 ml of' the 
acidified sample". ' 

3. Pour it intd'a 250 ml 
Erlenmeyer flask. 

4. Measure 5 ml of 1 + 1 "dis- 
tilled hydrochloric acid, 

5. Poor it into the flask. 

6. Swirl the flask. ' 

7. Put the flask on a hot- 
plate.- 

8. Turn on the hotplate and 
adjust the temperature^^ 

"setting so the sample comes 
to a tem.perature of 95 C. 

9. After the sample has come 
* to 95 C, continued, the 

heating for 15 mifil 

10. Assemble a filtration 
apparatus. 



lai-To ensure that it is homogeneous.* • 

J ..... 

2a. Use a 100 ml graduated cylinder. 

3a. If any solids remain in the cylinder, rinse-them 
into the flask^with a few ml of detonized water. ^ 

4a.' Use a 10. ml graduated cylinder. 



6a. To mix the acid and sample. 



8a. Check the temperature of the sample with a 
thermometer. 

8b. Do not allow the tejnperature of the sample to go 
' above 95 C. .1 . " 

9a. During the 15 minute period, proceed with 
Step To. ' 



i 



10a. \ ring stand, a funnel (approximately 60 mm 

diameter), a ring to, hold, the funnel, and a piec^ 
of medium porosity filter paper (such as Whatman 
" number 40). 

10b* Use a clean 100 ml graduated cylinder as receiver 



; / 
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Page No. 6-1 



• 1 



OPERATING PROCEDURES 



D. Sample Digestion 
' "(continued) 



JE. 'Spectrophotometer 
Warm-up 



94 



STEP SEQUENCE' 



IK After the 15 min, heatiny 
. . period; remove the flask 
^"^ from^the hotplate.. 

12, Allow it to cool at room 
temperature for about 15 
min. , 

13; Filter /tho sample through 
the filter paper into the 
'cj'linder. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



11a. 



Be cautious of the hot flask, ' Use a glove or 
tongs • 



13a. 



14. Wash the filter paper with|l4a. 
^ small portions (a few ml) 
of deionized water, and 
catch the washings in the 
cylinder. 



15. Cover the cylinder with 
an inve^t^etKl^ml beaker. 



15a. 
5b. 



1. Plug thej power cordion the 
instrument into a wall 
outlet. 

2. Turn on th^ power* toggle 
switch.- 

,3. Allow the instrument to 
warm up for 45 minutes. 
While it is warming up, 
proceed with Section F. 



Solids in the sample would clog the burner on the 
flame photometer. , ♦ 



When the volume in the cylinder is 100 ml ^ remove 
the cylinder from under the funnel. 



Until the analysis. 

To prevent contamination. j 



la. 115, voltsr, 50/60 cycle. 



2a. The indicator light will go on. 

2b. Do not turn on the lamp toggle switch. It is not o 

used when.making flame photometry measurements. 
3a. With older instruments, 2 hours or longer would be 

a better warm-up time. ^ " • * ^ 



TRAINING 
GUIDE NOTES 
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EFFLUENT MONHORING PROCEDURE : Determination of Potassium Using Flame Photometry 



. OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING • ^ 
GUIDE NOTES 



F. Preparation of 
Standards 



1." While the instrument Is^"" 
warming up, prepare the 
potassium standards. 



2. Assemble 
metric fl 



(ix 100 ml volu- 
isks. X 



3. Mark thejh 0, 2, 4, 6? 8, 
and" 10 ir you use the • 
Intermediate jjotassium solu- 
tion (B.5S. 0.1 mg/ml), or 
0.0, 0.2, 0^4, 0.6, 0.'8, 

' and 1.0 if jyou use t-he 

standard potassium .solution 
' (B.6., 0.01 mg/ml). 

4. Pipet 2.0 ml of the Inter- 
mediate potassium solution 
into the flask marjce^ 2, 
and. 2.0 mV of the standard 
potassium solution into- the 
flask marked 0.2 . 

5. 'Pipet 4.0 ml of the Inter? 
mediate potassium splutlon 
into the flask niarked 4, 
and '4.0 ml of the standard 
potassium solution into the 
flask marked 0.4» 

^ 111 *? . 

6. Prepare the 6, 8, and .10, ' 
and 0.6, O.S; and 1^.0 flask; 
in a similar manner. 



la. Two standard potsissium- solutions were priepared. 
' One concentration was 0.01 mg/ml (the standard 
potassium solution (B.6.)\ and the other was 0.1 
mg/ml (the intermediate potassium soluraon (B.5.), 
Experience, or trial and error, wilf^slermine. 
which potassium solution you use. 

v: 



3a. If you do hot k*nov? which potassium solution to 
use, then prepare two sets of standefrcte^itVi six 
more 100 "ml volumetric flasks and a. second lO ml 
graduated pipet. If you d£ know the expected 
potassium concentration in the sample, and/there- 
fore, which potassium/solut ion to use,"on|y dne 
set of standards is needed. } 



4a. Use bne 10 ml graduated pipet for the intermediate 
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solution, and a second 10 ml graduated pipet for 
the standard solution. 



5a. rse the appropriate pipet. 



6a. Use the appropriate pipet. 
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OPERATING PROCEDURES 



F. Preparation of 

Standards (continued) 



G. Analysis 

1. Standards and 
Sample 



STEP SEQUENCE 



?• Add deionized water to the 
mark in^each of the six or 
twelve flasks, 

8. Mix thoroughly. 



2, Lighting the Flame 



1. Mark the. 5 ml beakers (six 
or twelve) tio^ the same way 
that the lo\ml .volumetric 
flask^ are m 

2. Pour the stanSlrds into the 
appropriate 5 ll beakers. 



3. Shake the sampl*? thoroughly. 

4. Fill another 5 ml beaker 
with sample. 

5. Fill another 5 ml beaker 
with deionized water. ^ 

1. Raise the door on the right 
side of the burner housing. 
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information/operating goals/specifications 



♦7 



8a. The contentrattorts arfe: ,O.0,.2'.0, 4.0*, 6.0, 8.0, 
and 10,0 mg/liter iji the one set of standards, ariJ 
0.0, 0.2, 0.4, 0;6, 0.8, and -1.0 mg/liter in whe 
other. * »^ ' "f , ^ ■ 



la. Either glass or plastic disposable. ^ 
lb. Used for aspirating solutions. - 

I ' . 

2a. Fill the beakers abqut three-fourths full. 

2b. Caution:' "Throughout the Remainder of- this 

procedure, be careful Jiot to get your fingers into 
any of the solutions. This could cause an error 
'in the result. ' 

3a. Even if it was filtered earlier. 

4a. About three-fourths full. 



5a. About three-fourths full. 



TRAILING 
GUIDE NOTES 



I ERIC 
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EFFLUENT MONITORING PfeOCEDURR : Determination of Potassium Using. 

• ' ■ / .7, 




ometry 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALSTSPECIFICATIONS 



. TRAINING 
\ GUIDE NOTES 



-G. Analysis (continued) 
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Z.^aise the sample positionep 
, Control bej;ween the Iris tjPta- 
ment arid^e burner hoirsina 
^jto-the *verti cal- pos i ti pn as 
far as it will go, 




3. Close the oxygen and fuel 
(hydrogen) valves on top 
of the control panel. 

4. Close the low pressure 
valve on -the, regulators 
attached *to the hydrogen 
and oxygen cylinders. 

5. C^ose^the fuel (hydrojgpi) 
-needle valve on the right 
side of the control panel. 

6» Open. the fuel (bydrogen) 
needle valve on the rignt 
side of the control paneT. 

7. Open the main valve on the 
oxygen cylinder. 



8» Open th-^ low oressar^e valve 
on the oxygon cylinder. 

9." Set the pressure for 30 . 
pounds per square inch; ^ 



Do not force the sample positioner control r 



/ 

3a. By turning them counter clockwise until they just 

begin to feel loose; i.e., until they can be 
* wiggled very slightly left and right. 

4a. By turnfng the handles counter-clockwise until • 
they just begin to feel loose; i.e., until they 
can be wiggled very slightly left and right. 



5a. By turning it clockwise with a screwdriver as -4; 

far as it will go. 
5b. Do mot force the screwdriver. 

6a. By turning it counter clockwise with a^ screwdriver. 
6b. About 1/8 turn. 



7a. By turning the handle counter clockwise two full 

turns. / ^ * 

7b. For safety, oxygen i? always turned cn first , 
' .and turned off last. 



By turning, the handle clockwise until the needle 
moves away from zero. 



8a. 

9a» By turning the valve clockwise. 
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OPERATING PROCEDURES 



6. Analysis (continued) 



• 
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STEP SEQUENCE 



10. 



Open .the oxygen valve on 
the control panel . 

Set the pressure *for 13 
ounds per square inch. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Remove the tubing and 
cyl 1 nder . 



. Open the low pressure valve 
on ihe hydrogen cylinder. - 

14. Set the pre$su'»^ -^or 10 
pounds per square inch. 

15. Open the fuel (hydrogen) 
^ valve on the control panel. 

16. Set the pressure for 4.5 
pounds per square inch. 



10a. By turning th.^ handle clockwi!;e until the needle 
moves away from zero. 

11a. By turning the handle clockwise. 

lib. Jhe actual oxygen pressure should be written on 
a tag attached to the atom^izer burner. 

11c. The optimum pressure may be checked if no tag 
is attached to the burner. 

lid. Attach a small diameter piece of rubber or plastic 
tubing about 1 foot long to the brass tube extend 
ing from the bottom of the atomizer burner. The 
rubber or plastic tubing should fit the brass 
tube snugly. Place the other end of the rubber or 
plastic tubing in a 10 ml gradual cylinder, 
fill it to the ' .0 line with d/:\ red; water. 
When the oxygen is' flowing at the propeV rate, the 
deiofiized Water should be aspirated at the rate of 
1.5 - 2.0 ml per minute. This rate corresponds to 
about thirteen pounds pressure per square inch. 



13a. By ^turning the handle clockwise until the needle 
moves jway from zero. ' 

14a. By turning the valve clockwise. 



15a. By turning the handle clockwise. 



TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES 



G. Analysis (continued) 



) 
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STEP-SEQUENCE 



17. Cautiipusly bring a lighted 
match' to the tip of the 
atomizer burner. 

18. Close the door ' he right 
side of the bur housing 



19. Place the beaker containing 
the highest concentration 
standard^(10 mg/liter or 
.1 ,0 -mg/liter) into the 
holder. 



20* Swing the 'beaker into the 
burner housing compartment 
using the sample positioner 
control. 



21. 'Turn the sensitivity knob 

• to .position 1 . 

0* ' 

22. Make the needle read 0% 
transmittance using the 
dark current knob. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



17a. The oxygen-hydrogen mixture will ignite with a 
loud pop and hissing sound. 



"ISa. 



19a. 
19b. 



Caution: hot gases are escaping from the top of 
the coil. Do not place your hand or any other 
part of your body over the coil while the gases 
are burning. 

See figure 3. 

If two sets of standards are being used, take 
readings on the-10, 8, 6, 4, 2, and 0 mg/liter 
solutions first ,, and then the .1..0, 0..8, 0.6, 0.4, 
0.2, and 0.0 mg/,liter solutions.^ Dv'> not rmx. t-he 
two sets of standards. 



20a 



kJb. 



20c. 



A distinct change in sound will be heard as the 
solution is aspirated into the burner. 
For. the remainder of this procedure, if the sound 
caused fay the aspiration of a solution changes , 
while the solution is being aspirated , it probably 
means that all of the liquid in the beaker has 
been aspirated, and the beaker is empty. 
Swing the beaker out of the burner housing, re- 
fill It with the appropriate solution, and bving 
it back into the burner housing. 
20d. While the ^qlution is aspirating, check that the 
hyc--aen pressure is still 10 pounds per sqtiare* 
inch and that the oxygen pressure is still at the 
optimum valve determined aboye. If one or both, 
cf the pressures have changed, reset them. 



22a. In this procedure* all readings will be made on 
' the transmittance portion of the scale, not the 
absorbance portion. 



TRAINING 
GUIDE NOTES 
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OPERATING. PfiOCEDWRES 



STEP SEQUENCE 



I NFORMATION/OPERAT I NG GOALS/SPEC I FI CAT ' JNS 



TRAINING 
GUIDE NOTES 



Analysis (continued) 



3. Aspiration of 
Standards and 
Sample 
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23. 



Tuyn the sensitivity .knob 
tcy position 4. ^ 



24. Repeat step 22.^ 
« 

25. Adjust the fuel needle 
valve so the tip of the 
flame cornes to the top of 
the burne.r hpusing com- 
partment, pot to the top 
of the CO! on top of the 
compartment. 

1. Turn the fltr-shtr-open 
knob to the open position. 

2. Turn the wavelength knob 
very slowly clockwise. 



3. Record this wavelength 
and proceed to step 14. 




25a. Use a screwdriver\ 

25b. Caution: extremely hot gases are escaping 
through the coil. ^ . ' * 

2Ec. Adjustment of this needle valve setting is not 
necessary each time the instrtjment is used, un- 
less the setting has been changed for some reason 



la. The shutter is open in- this position.. 

lb. In the shtr position, the shutter is closed. 



2a 



2b 



Turn the knob continuously. Oo not turn the 
knob in steps. 

One of three things will happen, 2c., 2d., or 2e. 
2c. is^ the condition you are trying to achieve . 
2c. First: the needle wilTmove tb the Teft, and at 
some % transmittance between 50 and 100, will 
suddenly ^swing back to the right. ; In this case, 
proceed io step, 3. 
2d. Second: ' the needle will swing back to the right 
as in 2c, but at some % transmittance betweeil 0 
and 50. In this case, proceed to step 4. 
2e. Thirdly: the needle will swing back to' th& right, 
but at .some point greater than 100% transmittance; 
or, it will not swing back^ to the right, it will 
stay to the Ijeft. In. this case, proceed to 
step 9. 

3a. Use the example data sheet{s); see pages 29 & 30. 
3b. Do not change this wavelength until the procedure 
instructs you to change it. 
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EFFLUENt MONITORING PROCEDURE: Determination of Potassium Usina Flame Photometrv • ^ - • " 1 

- ' ! • , . " ^ 


f , OPERATING PROCEDURES * 


STEP SEQUENCE 


INFORMATION/OPERATINCS GOALS/SPECIFICATION'- 


TRAINING . 1 
GUIDE NOTES 


t 6* Analysis (continued) 


4, Close the shutter, 

« 

5, Increase the reading on the 
slit ^<nob-by 0V05 milli^^ 
meter • 

6, Turn the wavelength back 

ft. 7fin nanfMnp^prQ 

?• Repeat steps 1 and .2*. 
* 

8, Reco*^d this wavelength and 
proceed to step 1'4, ^ 


3c, This wavelength should be 7^8 nanometers. If it 
is too far away from thi^:ya(1ve (less* t.han 763, 
or morfe than 773) r the'^c3^(ibration of the in- 
strument should^be checke'd -using the instrument 
manual, _ , ' 

5a, It is gi;aduated in tenths of a millimeter between 
0.0 and 1,5* millimeters, 

7a, If condition 2d still exists, repeat steps 4 
through 7 until the needle moves as described 
in 2c, 

8a. Use the example data sheet'(s}: see pages 29 & 30, 
Sb-t Do not change this wavelength until the procedure 
instructs you to change it; 




S 
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9, Close the shutter. 

0, Decrease the neaping on. the 
sli>t knob by 0^05 mi Hi.- ^ 
meter, 

11, Turn the wavelength back to 
760 nanometers, 

12, Repeat steps 1 and 2, 

» 


X 

10a, It is graduated in tenths of a millimeter between 
0,0 and 1,5 millimeters. 

12a, If condition 2e still exists, repeat steps 9 
through 11 until the needle moves as described 
in 2 c, 

. ' _ * - Page 
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OPERATING PROCEDURES 



G. Analysis (continued) 
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STEP SEQUENCE 



1 3. t Record this wavelength 
and proceed to step 14. 



14. Turn the slit knob so as 
to make the needle read 
lOOX transmittance. 

15. Close the shutter. 



16. Record a reading of 100% J 
transmittance for the 

10 or 1.0 mg/liter solu- 
tion.- 

17. Swing the beaker out of 
the burner housing com- 
partment. 

18. Replace it with the 8 or ^ 
0.8 mg/liter solution. 

19. Swing ft into the burner 
housing compartment. 

20. Open the shutter. 

21. Kecord the % transmittance 
reading. 

22. Close the shutter. 



13a. 
13b. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



5a. 



6a. 
6b. 



Use .the example data sheet(s); see pages 29 & 30, 
Do. not change this wavelength untP, the procedure 
instructs you to change it. 



Do not change this settj^nlg until the procedure 
.instructs you to change it. 

Use the example data sheet(iJ; see pages 29 & 30. 
This first set of readia^sypu will get on the one 
or two sets of standards! ang sample are called 
peak readings. 



^ TRAINING 
GUIDE NOTES 



21a. Use- the example data sheet(s); see pages 29 & 30. 
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OPERATING PROCEDURES 



^**^G^ Analysis (continued) 
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STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



23. Repeat steps 17 through 22 
for the 6, 4, 2, and 0 
mg/liter solutions and the 
sample, or the 0.6, 0.4, 
0.2, and 0.0 mg/liter solu- 
tions and the sample. 

24. Swing the beaker of sample 
out the burner housing 
compartment* 

25. Replace it with the beaker 
of deipniz^d water. 

26. Swing it into the burner 
housing compartment. 

27. Turn the dark current knob 
so the needle reads 0% , 
transmittance. 

28. Replace the beaker of de- 
ionized, water with^the 
beaker of the 10 or TiO 
mg/liter solution. 

?9. Open th* shutter. 



30. Turn the wavelength knob 
very slowly clockwise. 



23a. Use the example data shefec(s); see pages 29 S 30. 



28a. It may need refilling. 



29a. The needle should show 100% transmittance; it 
may be "off" by plus or minus 1 or 2% because of 
the dark current adjustment. Do not change the 
sl^it setting. 

30a. Turn the knob continuously. Do not turn the 

knob, stop, and start again. 
30b. The needle will move to the right. ' ' 
30c. At some loW % transmittance value, -perhaps less 

than 1, or even Ot the needle will move no farther 

to the right. 



TRAINING 
GUIDE NOTES 
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OPERATING PRGCEDURES 



.STEP SEQUENCE 



INFORMATION/OPERATINe GOALS/SP£CIFICATIONS 



TRAINING 
GUIDE NOTES 



G/T Analysis (contiiwed) 
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31. Record this wavelength. 



30d. 



aia. 
31b. 
31c. 



32. Record this low % trans- 32a, 
mittance for the 10 or 1.0 
mg/liter solution. 

33. Close the ^hutter^.^ 

54. Swing the baaker out of the 
burner housing compartment. 

}5. Replace it with th§^8 or 
0.8 mg/li^^r^oTlition. 

J6. Swing it into the burner 
housing. * 

37. Open the shutter. 

38. Record the i transmittance" 
reading. 

3B. Close the shutter. 

40. Repeat, steps 34 through 3.9 
to obtain reaidings for the 
65 \^ 2 > and 0 mg/liter 
solutions and the sample^ 
or the 0.6, 0,4, 0.2, and 
0.0 mg/litor solutions, and 
the saTnple. 



Tf there is some doubt as ^0 when the needle stops 
moving to the ri^ht, turn the wavelength knob 
* about one-quarter turn countor clockwise and' re- 
peat step 30. . ^ , . 

Use the example data sheet(s} ;.see pages 29 & 30. 
It is sometimes called the background wavelength. 
Do not change this wavelength setting for the ^ / 
remainder of "the procedure. 

Use the^ example ciata sheet(5); see p^iges 29 & 30. 
This second set of reaalngs you will get on the 
one or two sets df standards and sample are called 
biikaround readings. 



38a. Use the^example data sheet(s); see pages 29 & 30. 



S 
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OPERATING PROCEDURES | 


step" SEQUENCE 


INFORMATIOI^OPERAT'. 


6. Analysis (continued) 
« 


1. Replace the beaker of 
sample with the beaker of 
deionized water. 

42. Allow the dei;iaiz,ed^ater 
to aspirate^ for 10 seconds, 

43. Swing tf/e beaker of de- 
ionized water out of the 
burner housing. 





JALS/SPECI^ICATIONS 



44. Close the main valve on 
the hydrogen cylindr*-. 

45. When the hydrogen pressure 
registers l on the control 
panel hydrogen (fuel) 
gauge, rlose the main 
valve on the oxygen cyl- 
iiider. 

46. Turn the sensitivity knob 
to the standby position. 

47. Turn off thp power toggle 
swi tch . 

48. Empty all of the smaV. 
t ^akers u*^ed. 



49. 'Rinse the beakers thor- 

oughly with tap water. 

50. Ripre the beakers thor- 
ougiily with deionized 
water. 



44a. By turning clockwise all the way. 
r45a. By turning clockwise all the way. 



48a. Don't forget che one still in the instrument. 
48b. If the beakers a»e of the disposable type, dis 
card them and proceed to H. If they are glass 
do steps ,49, 50, and 51. 



ErFLUENT MONIIORING PROCEDURF: Determination of Potassium Using Flame Photometry , P*9^ 6-28 



riDPDATTNr: DCnrFHIIDF^ 
UrCrsnllnu r KUv/uUUKCo 






TRAINING 
GUIDE NOTES 


G. Analysis (continued) 


51. Allow the beakers to- 
drain dry, and then pro- 
ceed to Section H. 






H. Calculations 

25S 


1. For all of the standards, 
. subtract the % trans- 
mi ttance obtained at the 
background wavelength from 
the % transmi ttance ob- 
tained at the peak wave- 
length. 

2. On "regular" graph paper 
prepare a calibration 
graph using the % trans- 

. mittance differences along 
the vertical axis, and the 
corresponding concpntra- 
tions (10, 8, 6^ 4, 2, 0, 
or 1.0, 0.8; 0.6, 0.4, 0.2, 
0.0 mg/liter) on the hori- 
zontal axis. 

3. Repeat step 1 for »-;ie 
sample. 

4. Determin? he potassiu 
concentf^'tion in the 
sample. 

5* Record the result in 
mg/liter. 


la. Example: 10.0 mg/liter solution 

100 = % transmittance at the peak wavelength 

1 = % transmittance at the background wave- " 
length 

99 - % transmittance difference 

2a. If you have used bothjsets of standards (the* 
intermediate and starraard potassium solutions), 
prepare two calibration graphs. Pages 31 and 32 
are sheets of "regular" graph paper. 

2b. "RegOlar" graph paper is marked off in squares of 
equal size. 

2c. EMP CH;IN.cg.EMP.la.l .77 may be referred to for 
specific instructions in calibration graph pre- 
paration and use. 

2d; In the case of the intermediate potassium solu- 
tion, the calibration graph may have a slight 
bend. 

4a. Using the calibration graph. 

5a. Use the' example data sheet(s); see pages 29 & 30. 
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EFELUENT MONITORING PROCEDURE: Determination of Potassium. Using Flame Photometry 



EXAMPLE 
DATA. SHEET 



Conqentration of 
Potassium Stand- 
ards in mg/ liter 



% Transmlttance 
at the Peak * 
Wavelength; 

Peak Readings 



% Transmittance' at 
the- Background 
Wavelength; 
Background^ Readings 



ir Transmittance 

Differences; 
Values in 2nd Column 
Minus Values in 3rd Col. 



^ Sample 



Conce'^ tration of potassium in the sample in mg/liter^ 



Peak Wavelength 



nm 



Background Wavelength 



nm 



ERLC 



* The six values in this column will be 0, 2* 4, 6, 8, and 10, or, 

0.0, 0.2, 0.4, 0.6^.0.8, and 1.0. If both sets of standards were 
' used, use a second data $heet exactly like this one; see page 30. 



t 
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EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry 



EXAMPLE. 
DATA SHEET 

(See the paragraph at the bottom of Page 29) 



Concentration of 
Potassium Stand- 
ards in mg/liter 



*Transmittance 
at the Peak 
Wavelength; 
Peak Readings 



%TransmittiH=K:e at 
the Bacl^^round 
. Iffiivelength; 
Background Readings 



XTransmittance 

. Differences; 
Values in 2nd Colum^ 
Minus -^Values in 3rd Col. 



-r ♦ » 



Concentration of potassium in the sample In mg/llter 



Peak Wavelength .| 
Background Wavelength 



nm 



nm 
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tFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry 

- ^ . 



i 



TRAINING GUIDE 

SECTION TOPIC 

I Introduction ^ 

II Educational Concepts - Mathematics 

III Educational Concepts - Science 

IV Educational Concepts - Conmuni cations 
V* Field and Laboratory Equipment 

VI *> , f Field and Laboratory Reagents 

VII . Field and Laboratory Analysis * 



/ VIII ' Safety 



IX ' Records & Reports 



* Training guide materials zre p^^esented here under the headings rfiarked *♦ 
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EFFLUENT MONITORING PROCEDURE: Determination of Potassium Using Flame Photometry 



FIELD AND LABORATORY EQUIPMENT 



Section V 



-AvlTl- 



TRAINING GUIDE NOTE 



np:he'?lia^s-swa>--6"r$"eT^^^^ cannot be 

cleaned with ordinary detergents, chromic acid 
cleaning may be required. ' 

T. Pour 35 ml of distilled water in a 250 ml beaker. 

2. Add about 1/8 teaspoon (simply estimate this 
p quantity) of sodium dichromate, Na^Cr^O^, to' 

the water. c d / 

3. Swirl the beaker until the sodium dichromate 
has dissolved^ 

^. Keep repeating steps 2 and 3 until no more 
sodium dichromate will dissolve. 

5. Pour the solution into a 2 liter beaker. 

6. Slowly pour 1 liter of concentrated sulfuric 
acid, HgSO^, into the 2 liter beaker. 

Caution: Use eyeglasses and 
protective clothing. 

7. Stir the mixture thoroughly. \ 

8. Store it in, a glass stoppered bo^^e. i 

9. The cleaninq solution Should be at ^^temperature 
of about 50^C when.it is. used. 

f ** 

0. It may therefore be necessary to warm the 
cleaning solution. * ' . / 



REFERENCES/ftESOURCES. 



A 

/ 



1. When i<5ing the wamt cleaning solution,^i^ill the 
piece of glassware with the solution. , 

2. Allow it to soak for 2-3 minutes (or longer). 

3. Pour the cleaning solution back into the storage 
bottle. ' S 

I 

4. Rinse the piece of glassware ten times with 
tap water. 

5. The cleaning solution may be reused until it 
turns green. 



6. It should then be discarded. 



EKLC 
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standard Methods, 14th 
P. 336, section 2c. 2) 



ed.. 



A PROTOTYPE FOB DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

for the. 

DETERMINATION OF SODIUM USING FLAME PHOTOMETRY 



as applied 1n 

WASTEWATER^ TREATMENT FACILITIES 

and 1n the ^> 
MONITOk^WG OF EFFLUENT WASTEWATERS 



Developed by the 



National Training and' Operational Technology Center 
' Municipal Operations and'Tra1n.1ng Division 
* Office of Water Program Operation's 
U.S» Environmental Protection Agency 



EFFLUENT MONITORING PROCEDURE: Determination of Sodium Using Flame Photometry 

This operational procedure was developed by: 

NAME Charles R. Feldmann 
--^ADDRESS EPA^OWPO, NTOTC.^Ciiiclnna.tU^Ohio 45268 

POSITION Chemistrlnstructor 

EDUCATION AND TECHNICAL BACKGROUND 
•B.S. Chemistry 

M.S. - Chemistry \ , • ' 

1-1/2 years Industrial Chemist 

4^|birs additional Graduate School 

4 years college Chemistry Instructor 

1-1/2 years CHEW - Air Pollution Program, Chemist 

10 years DI - EPA, Chemist-Instructor .-A 

I / 

/ 

/ 
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EFFLUENT MONITORING PROCEDURE: Determination of Sodium Using Flame Photometry 



1. Analysts Objective: 

' ^ The learneV will determine t-he sodium content of a sewage effluent. 

2. Brief Description of Analysis: ' - 

Tt-e learner will prepare a calibration graprtising. the percent transmittance 
and^the concentration of a series of standardjfsodiljm solutions. The perxrent 
transmittance of a sample of sewage effluent Will next be determined*, anil the 
sodium c|jicentration found by using the calibration graph. 

. The work will be done using' a Beckman Model B spectrophotgmeter with flame 
photometry attacf»nents. Although this procedure has been prepared for use 
with a specific Instrument, other equiyalent cownerclally available instru- 

- ments may of course be used. Mention of a particular brand name does ^not 
constitute endorsement by the U.S. EnvirohmSntal Protection Agency. 

3. Applicability of this Procedure: 



a. Range of Concentration: 

Concentration levels as low as 0*.l mg/llter can b.e detected in a good flame 
photometer. Although the cited reference (below) does not specifically state 
the highest sodium concentration which may be determined, a limit of 
10 p,g/liter rt^y be inf err ed^y'^'-Theref ore, sample dilution may be rei^uired. 

b. Pretreatment of Samples: " ' 

♦ 

The digestion procedure referenced 'in the Federal Register, Wednesday, 
, December 1, 1S76, Part lU table I, footnote 15 (Methods folr Chemical 
Analysis of Water & Wastes, 1974, page 83, par. 4J.4.) is given in this 
effluent monitoring procedure. 

c. Treatment of Interferences in the Sampla: ■ . 

When the following ratios v*re exceeded, an interference in the determination 
of sodium is present, and the cited reference must be consulted. 

Ratio Value of the Ratio 

potassium/sodium 5/1 

calcium/sodium ' ' * 10/1 . 
magnesiimi/sodium 100/1 

Chloride, sulfate^ and bicarbonate in relatively large amounts can cause 
radiation interfeJ*erfce. 

This procedure was taken from the Standard Methods, 14th ed., pg. 250, 
Method 320 A, and from the Beckman Instrument Manual. 
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EFFLUENT MONITORING PROCEDURE: Detenrtination of Sodium Using flame Photometry 
Equipment and Supply Requirements 

A. * Capital Equipment: \ ' 

1. Beckman Mode^ B. spectrophotometer with flame photometer attachments 

and instrument manual, ' , - 

2. Source of distilled water , , ' . 

3. Source of deionized water 

4. Oven, for use at 1409c. 

5. Analytical balance, 100 g capacity 

B. Reusable Supplies: - ' 

\l. Trip balance, 100 g ^oacity 

2. Pencil or pen , * i 

3. Twelve ^ch ruler. 

4. Graduated cylinder, 50' ml (for glassware cleaning) 

5. Beaker, 150 Ihl ' ' • 

6. Beaker, 250 ml (for 9la::sware cleaning) 

7. Beaker, 2 liter (for glassware cleaning) 

8. Laboratory apron f 

9. Safety glasses 

10. Glass stoppered bottle, 1 liter (for storage of cleaning solution) 
IK Three polyethylene bottles, 200 ml 

12. One or two polyethylene bottles, 1 liter. (See page 7-13, steps 9 and 10.) 
il3. Graduated cylinder, 250 mT ' 
14. Erlenmeyer flask, 125 ml 
15* Erleniueyer flask, 500 ml 

16. Graduated cylinder,, loo ml 

17. Graduated Cylinder, 10 ml 

J8. Plastic weighing boat, about 2 inches square 

19. Small spatula 

20. One or two volumetric flasks,' 1 liter (See page 7-13, 9a.) ' 

21. Pipet; 100 ml - . ^ 

22. Two plastic squeeze bottles 

■ 23. Funnel, about ,60 mm diameter 

24. One piece fthatinan nimiber 40 (or equivalent) filter paper (to fit the funnel) 

25. One ring (to support the ^funnel) - 

26. Six, or twelve. Volumetric flasks; 100 ml (see page 7-17. 3aO . ^ ' 

27. One pipet bulb 

28. One or two graduated pi pets, 10 ml (See page 7-17, 3a.) ^ ^ 

29. Eight, or sixtpen, small beakers (depending on whether one or both sets of 
s\tanciards are prepared);' either glass (supplied with the flame photometer), ' 
or disposable plastic? and used to hold solutions for aspiration 

30. Two pressure regulators (one for hydrogen, one for oxygen) 

31. Wrenches for use in attaching pressure regulators tongas cylinders 

32. Wrench for use in making hose connections • • . ^ 

33. Two clamps- (for safely anchoring gas cylinders) 

34. Screwdriver, medium size 

35. One ring stand 

36. Hot plate * - . ■ 
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EFFLUENT MONITORING PROCEDURE: Determination of Sodium Using Flame Photometry 
B, Reusable Supplies (Continued) ^ 

37, Thermometer, 100°C 

' ?!!! P^^ce-of rubber or plastic tubing to fit onto the tube extending from 
the Dottom of the atomizer burner, K ft. 

39. Asbestos gloves or crucible tongs 

40, One piece of pH sensitive paper (to measure a pH of 2) 

Consumable Supplies: , / 

K Sodium^chlorido, NaCl, 3 g. 

2. One p"iec« graph paper; divided into squares of equal size 

3. Sodium nfchromate, NagCrgO^ (for cleaning glassware) 

4. Concentrated sulfuric acid, H^IO. (for cleaning glassware) 

5. Soap. (for cleaning glassware)^ ^ 

6. Brush (for cleaning glassware) 

7. Brush (for cleaning. balance) 

8. Paper towels . 

9. Matches ' 

10, Concentrated nitric acic!, HNO^ 

]l' ^^]]^^^^ hydroyen gas (for use with the flame photometer) 

12. Cylinder of o>:ygen gas (for use with the flai,^ photometer) 

13, Concentrated hydrochloric acid, HCl 

M. Distilled concentrated nitric acid, HNO * 

All reagents should be of hign quality. Different chemical manufacturers may - 
. have different ways of indicating a high quality reagent. While no endorse- 
ment of one chemical manufacturer over another is intended, the following are 
some designations used in four chemical catalogs to indicate high qualify reagents, 

Catalo g, Designations 

'^^'^"^^^ - Reagent, ACS, Chemically 

(Pure (CP) 

Matheson, Coleman & Bell Reagent, ACS 

Curtin Matheson Primary Standard, ACS, AR 

Scientific, Inc. 

Fisher ♦ Certified, ACS 



* This reagent is use,d for acidifying the -ample at the time of collection. 
It must be of higher purity than Reagent, ACS, etc. J. T. Baker "Ultrex" 
n;cric acid is an example qf a higher purity acid. 
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Beckmiin Moctoi B spectrophotometer 
with flame photometry attachments 



fuel (hydrogen) 
valve 



control ^ 
panel 



oxygen 
pressure 
gauge 



fuel (hydrogenlr 
pressure gauge 



powe/ 
toggie switch 

V 



transmittance 
scale 




uurner 
housing 



sample 
positioner 
control 



sensitivity 

dark current knob 

wavelaKQLth knob 

slit control 



t.ototube 
jousing piate 

fltr-shtrropen knob 



Figure 1 



\ 



EFFLUENT MONITORING PROCEDURF: Determination of Sodium Using Flame Photometry 
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OPERATING PROCEDURES 



A, Equipment Preparation 

1, Cleaning* of Glass- 
ware 



2. Balance Preparation 



Spectrophotometer 



27G . 



STEP SEQUENCE 



1. Clean all glassware and 
polyethylene bottles. 

2. Rinse with nitpic acid 
solution- 

3. Rinse with tap water 



IflFORHATION/OPERATING GOALS/SPECIFICATIONS 



2a. Preparation cf the acid is describcid in B.l 



3a. Ten time^. 



4. Rinse with deionized waterl'pkla. Five times 

la. 



1. Check the analytical bal- 
ance for cleanliness and 
proper operation. 

1. Attach the^^oxygen and 
^hydrogen cylinders to the 
'^BecKman Model B spfctro- 

photometer with flarne 
photometry attachments. 

2. Turn the wavelength knob 
to a reading ^f 580 riano- 



meters . 



3. Turn the slit conthol knob 
to a reading of 0.4 nm. 

4. Turn the sensitivity knob 
to the standby position. 

5. Turn the fltr-shtr-open 
Vmh to the shtr position- 



Consult the manufacturer's manual if the balance 
does not operate properly. 



la. Consult the'manufac^turer's manual for specific 
instructions, { 

lb. For the remainder of this procedure, the words 
instrument, or flame photometer, will be used 
to mean this particular instrument. 



TRAINING 
GUIDE NOTES 



V.A.1.1 



Sa.^Xhis is the closed position. 
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EFFLUENT MON ITORING PROCEDURR: Determination of Sodium Using Flame Photometry ' * 



* 

OPERATING PROCEDURES 


STEP SEQUENCE 


. INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAI 
GUIDE ..oFES 


A, Equipment. Preparation 
(Continued) . 

4, Phototube 


1 . Remove the phototube hous- 
ing plate (see Figure 1). 

2. Check the condition. of the 
desiccant in the phototube 
compartment. 


la. The blue sensitive phototube should be used for 

sodium determination^ 
lb. Refer to figures 1, 2, & 3 when other parts of 

the instrument, are mentioned in this procedure. 

2a. It may. need drying at 103-105°C for ( hour, 

followed by cooling in a desiccator for 30 min. 
2b. The spectrophotometer will be turned on in E. 




B. Reagent Preparation ^ 

1. Nitric Acid, UNO-, . 
Solution, 1 + 15"^ 

) 

■ 0- • 278 ' 
ERLC 


1. rieasure 150 ml of distilled 
water. 

2. Pour 't into a 500 ml 
Erlenmeyer flask. 

3. Measure 10 ml of concen- 
trated nitric acid, HNO^. 

4. Pour the nitric acid slowly 
into the distilled water. 

5. Swirl the flask. 

6. Store the solution in a 
polyethylene bottle. 


la. Use a 250 ml graduated cylinder. 
3a. Use a 10 ml graduated cylinder. 

5a. To mix the acid and water. 

6a. This solution is- used for rinsing glassware and 

polyethylene bottles. 
6b.^ Laryer amounts may be prepared using the same 

proportion of acid and water, 

• 

t 

F^age 
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EFFLUENT MONITORING PRQCEDURF: -Determination of Potassium Using Flame Photometry 
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OPERATING PROCEDURES 



B. Reagent Preparation 
(continued) 



2. Nitric Acid, HNO., 
Distilled ^ 

3. Hydrochloric Acid, 
HCl, Distilled, 

1 + 1 



4. Stock Sodium 
Solution 
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STEP SEQUENCE 



K See la, 



1. Measure 2.5 ml* of dis- • 
tilled hydrochloric acid, 
HCl. 



2. Pour it into a 125 ml 
Erlenmeyer flask. 

3. Measure 2.5 ml of deionized 
water. 

4. Pour it into the same flask 

5. Swirl' the flask. 

6. Store the solution in a 
polyethylene bottle. 

1 . Weigh 3 g. of sodium 
chloride, NaCl. 

2. Dry it at 140°C.^ 

3. Cool it in c iesiccator. 

4. Weigh 2.o42 g. of the 
sodium chloridsj, NaCl. 

5. Transfer it to a 1 liter 
volumetric flask. 



INJ^ORMATION/OPERATING GOALS/SPECIFICATIONS 



la. This reagent is used undiluted for acidifying the 
sample at the time of collection.' 

la. Use a 10 ml graduated cylinder. 

lb. Five ml of the 1 + 1 mixture are needed for each 

sample. Therefore, larger volumes may be^:pre- 

pared as necessary. 

2a. Use a larger flask if larger amounts of the mix- 
ture are being prepared. 

3a. Use the 10 ml graduated cylinder from la. 



5a. To mix the '^cid and wa+'er. 



la. Use a trip balance. 

lb. This is slightly more thank's needed. 

2a. For 1 hour. 

3a. For 30 minutes. 

4a; Use an analytical balance. 

5a. Use deionized water in the plastic squeeze bottle. 



TRAINING 
GUIDE NOTES 



# 
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EFFLUENT MONITORING PROCEDURE: Determination of Sodium 


Using Flame Photojnetry 
« * 


I OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


■.TRAINING 
GUIDE NOTES 


B. Reagent Preparation 
. (continued) 

s. 

i ' • 

5. Intermediate 
Sodium Solution 

o 282 
. ERIC 


6* Dissolve the salt in de- 
ionize/ water in the flask* 

7» Dilute to the 1 liter mark. 

..'8..-Mijc-thoroughly. 

9. If the expegted sodium 
concentrationo'n the sample 
is between 1 .0 and 10 0 ^ 
mg/liter, prepare the" . 
intermediate sodium solu- 
tion (B.5 l^elow)- 

10* If the expected 3odium^ - 
concentration is between 
0.1 and 1.0 mg/liter, pre- 
pare the standard sodium 
solution (B.6 below) • 

K Pipet 100*0 rr" of the 
^ stock sodium solution 

into a' 1 liter volumetric 

flask 

2* Dilute to the 1 lit^mark* 
3. Mix thoroughly. 


* 

7a • With deionized water. 

8a. The concentration of this solution is 1.0 mg of 
sodium per 1.0 ml of solution. 

9a. If there is doubt about the expected sodium con- 
centration, both the intermediate and standard 
sodium solutions should be prepared, along with 
two Calibration graphs. / 

\ 

/• 

u 

■> » 

• 

*> 

2a. With deionized water. 

-3a. The concentration of this solution is 0.1 mg of 
sodium per 1.0/ml of solution. 

0 

Page 
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EFFLUENT M0NI|0RIf<6 PROCEDURR ; Determination of Sodium Using- Flame- Photometry 
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^ Pagg No, 7-14 



OPERATING PROCEDURES 



SHF .SiQUENCE ' 



I, 



' INFORMATION/OPERATmG GOALS/SPECI FKATIONS 



TRAINING 
GUIDE NOTES 



B.*Reag^nt Preparation 
(continued) 

6. Standard Sodium 
Solution 



C. Sample Collection 



J. Pipet 100.0 ml of the inters 
mediate sodium solution 
(B.5.) into, a 1 liter yolu- 
metric flask. . - 

2. Dilute 'to the 1 liter mark'. 

3. Miy thoroughly. 



4. Transfer thB sodfiim splu- 
tions you have prepared to 
polyethylene bottles. 



2a. With deionizeci water. . > 

3a. The concentration of this solutionis 0.01 mg of 
sodium per liO'ml of solution • 



1. Collect the sample in a 
polyethylene bottle. 



2. Acidify the sample. with 
distilled nitric acid. 
HNOj! 

3. Gently swirl the bottle. 

4. Check the pH of the sample, 



la. Although only a 'few ml of sample are actually 
needed»,a larger volume, such as 200 ml, is more 
convenient to work with. , * , 

2a. Use 5 m] of ercid/liter ,of .'sample; 1.0 ml for 200. 

ml of sample. ' ' • 

2b. Measure the acid in a 10^1 graduated cylinder. 



3a. To mix the efcTd and sample 



4a. Use pH Sensitive paper. 

4b. It must be less than 2. If.it is.not,. add a few 
more drops of acid, swifl the bottle, and recheck 
the pH. Repeat the-* procedure unj:il the pH is 
less than 12. „ ' 

4c* Do not store the' sample for more than. 6 months 
before completing the analysis. ' 
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OPERATING- PROCEDURES 



STEP SEQUENCE- 



INFORMATION/OPERATING GOALS/ SPEClFICATIQHS» 
To ensure that' it is hom^(R 



TRAINING 
GUIDE NOTES 



D. Sample Digestion' 



ERIC 
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Shake the 'sample container. 

2.*l^[easure't00 ml of the * 
acidified sample. 

; 3. Pour it into a 250 ml 
'Erlenmeyer^flask. 

4.* Measure 5 ml of 1 + 1 dis- 
• .tilled hydrochloric acid, 
'HCl. 

4 

'5. Pour it into the flask. 

6* Swirl the flask." 

7. Put the flask on* a hot- • 
plate.' . 

^ 8. Turn on the hotplate ancl 
, ^adjust the temperature 
s e t't 1 ng • so the sampi q comes 
, to a temperature of 950C. 

' 9. After the sample has come 
to 95*^C, continue the 
heating for 15 min. 

10. Assemble a* filtration 
apparatus. ^- 



la. TO ensure thatMt is homipyieous. 
2a. Use a 100 ml graduated cylinder 



\ 



\ 

\ 



If any solids remain in the cylinder, rinse them 
fnto the flask with a few ml of deionfze^d water 



3a, 

4^-. Use. a 10 ml graduated cylinder. 



&a. To mix the acid and, maniple. 



»8a. 
8b. 

9a. 
10^. 
10b. 



Chetjk the temperature of the sample with a 
thentinoipeter. 
Do not allow the temperature of the sample to 
go 'above '95oe. " , ^ 

' -* . ' . . 

During, tha 1-5 minute periotj, proceed with^ 
Step 10. 



th^ 

• 0 



A rjng stand,. a fumrje| (approximately 60 imi' 
diameter), a ring to hold the funnel., .and a piece 
ofr-medium porosity filter paper (such as Whatman 
rjurober 40). • - ' '* a 

Use a clean 100 ml graduated cylinder as receiver, 




: 2 8 7. 
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OFERATING PROCEDURES 



.STEP SEQUENBE 



INFOpMAflON/OPERAIIHG GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES * 



0, S'ample^Diges^t^on" 
(continued) ^ 



n. After the- 15 min, heating 
period, remoye the^flask 
from the hotplate. 

12. Allow it to'cooT at room v 
temperature for about 15 
min; ' 

13. Filtef the sample through 
the filter paper into the 
cylinder. ^ ^' 

4. Wash the filter paper.wlth 
small portiens (a few/ml) 
of deioqized water, an^ 
catch the. washings in the. 
cylinder^ • ^ 

5. Cov^ the cylinder with an 
invented 150 ml beaker\/ 



11a. Be cautious of the hot flask. 'Use ^ glbve cr 
'tongs. ' ^ . . , 



( 



13a. Solids in ^he sample would clog the burner on the 
flame photometer. ^ , * - * ^ * / 

14a. When the volume in the- cylinder is 100 ml, remove 
r the cylinder from under the funn'el. 



15a. Unt'il.'the analysis. 

15B. to'prevent contamination. 



\ 



E.. Spectrophotometer 
Warm-MP 



1. Plug the power cord on the, 
^ instrument, into a wall 

' outlet. 

2. Turn on the power toggle 
switch. . ' 



3. Allow the instrument to 
^ warm up for 45 jiinutes. 
While it is. warming up, * 
proceed with Section .P. 



la, ;1l5 volts, 50/60 cycle. 



2ar TheMndicator light will go on. ^ » 
2b. Do not turn on the lamp toggle switch. 'It is-not. 
- used when^1<1ng, flame photometry, measureipents. 

3a. With older instruments, 2 hours or longer would 
be a better warm-up time. 
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'OPERATING PROCEDURES 



STEP SEQUEN&2^ 



INFORMATION/OPERATING GOALS/SPECIFl CATIONS 



TRAINING 
GUIDE NOTES 



F. Preparation of 

Standards (continued) 



7. Add deipnized water to the' 
mark in eacftjof the six or 
. twely^laSks. 



8. .Mix thorough! 



8a. 



The concentratipns.^'areT .'0.0, 2.0j 4.0, 6.0, 8.0, 
and 10.0 mg/ljter in the one set, of ^standards, 
and>;^0.0, 0.2-, 0.4, 0.6, 0.8, l.*0 mg/l-1ter in 
the other*. 



G.. Analysis 

1. Standards and 
Sample 



,2. Lighting the Flame 



' 292 ^ 



' erlc 0 



1. 'Mark the 5 ml beakers (six 
or twelve) in the same* way 
that the WO* ml volumetric* 
flasks are marked.* 

* • 

2. Pour the standkrQs into the* 
appropriate 5 ml beakers. 



3. Shake the sample thoroughly 

4. Fifrnsinother 5 ml beaker 
wi\h sample^ 

5. V Fill another 5 ml beaker 
with deionized water. 

1. Raise thfi door on the ri^ht 
side of the burner housing^ 



vl5. Either glass or plastic disposable, 
lb. Used for aspirating solutions? 



2a* Fill the beakers "about- three-fourths fu.ll. 

.2b. Caution:. Throughout the remainder of Jhis pro- ' 
c|dure, be careful not to get your fingers into 
any^f the solutions. This could cause on error 
^ in the result. . , 

3a. Even if it was filtered earlier. "^"^ 

4a. About three-fourths full. 

5a. About thret'-fourths full. 
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'OPERATING PROCEDURES 



STEP sequENt^- ^ 



INFORMATION/OPERATING GOALS/SPECIfl CATIONS 



TRAINING 
GUIDE NOTES 



F. Preparation of 

Standards (continued) 



7. Add deipnized water to the*" 
mark in each^jof the six or 
. twely^la^ks. 



8. .Mix thorough! 



8a. The concentratipns.^areT .0.0, 2*0j 4.0, 6.0, 8.0, 
ahd 10.0 mg/liter in the one set^ of ^standards, 
and';^0.0, 0.2, 0.4, 0.6, 0.8, arid 1.0 mg/Mter in 
the others. 



G.. Analysis 

K Standards and 
Sample 



,2. Lighting the Flame 



1. 'Mark the 5 ml beakers (six 
or twelve) in the same* way 
that the lOO* ml volumetric* 
flasks are marked.' 

2. Pour the standarSs into the' 
appropriata 5 ml beakers. 



3. Shake the sample thoroughly 

(* 

4. Fi^THinother 5 ml beaker 
wixh sample^ 

5. V Fill another 5 ml beaker 
with deionized water. 

1. Raise thS door on the ri^ht 
side of the burner housing^^. 



vll. Either glass or plastic disposable, 
lb. Used for aspirating solutions? 



2a. Fill the beakers "about- three-fourths fall. 

.2b. Caution:. Throughout the remainder of jJfHs pro- * 
c|dure, be careful not to get your fingers into 
any -of the solutions. This could cause an error 
* in the result. > , ^ 

3a. Even if it was filtered earlier. ' ^ 

4a. About three-fourths full. 

5a. About thret'-fourths full. 



" ERLC 0 
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OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIOMS 


TRAINING 
GUIDE NOTES 


G. Analysis (continued) \ 

'1 

' . ' 1 

\ 

i 

> 

■1 
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10. Open the oxygen valve on 
the c6ntrol panel. 

11. Set the pressure for 13 
pounds per squate inch. 

I 

/ 

> 

12. Removje the "tubing and , 
. cylinder. 

13. Open the low pressure 
valve on the hydrogen 
cylinder.. 

14. Set the pr&5sure^r 10, 
pounds per square! nch..l^_ 

15. Open the fuel (hydrogen) o 
valve on the control panel. 

16" Set the pressure for 4.5 
pounds per square inch. 


10a. By turning the handle clockwise until the needle 
• moves away from' zero. • 

lla. By turni nn * ;ie (clockwise. ^ '\ 

lib. The act? - pressure should be written on 
a tag autdcned to the atomizer burner. 

11c. The olptimum pressure/may be checked if no tag 
is^ attached to the burner. 

lldt Attach 'a' small diameter piece tff rubber or plastic 
* tubing about 1 foot long to the brass tube extend- 
ing from the bottom of the atomizer burner. Jhe 
rubber or plastic tubing should fit the brass 
tube snugty. Place the other end of *the rubber 
or plastic tubing in a 10 mJ^graduated cylinder. 
Fill it to the JO.q Jine with deionized water. 
When the oxygen is flowing at the proper rate, the 
deionized water* should be aspirate at the rate of 
1.5 - 2.0 ml' per minute. This rate corresponds to 
about thirteen pounds pressure per square inch, f 
, ^> ^ • 

I' 

13a. By turning the handle clockwise until the needle 
moves away from zero. . ^ . * ' 

14a. Qy turning the valve clockwise. 

^^aT^tut^^^ handle clockwise. 


f 
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&. Analysis (continued) 
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STEP SEQUENCE 



17. Cautiously bring, a 'lighted 
match to the tip of t^e 
atomizer burner. 

18. Close\tt)e door on the 
right side of the biirn^y; 
hbusing. / / 

o • y / ^ > 

19. Place the beaker' contain- 
ing the highest concentra- 
tion standard (10 mg/Jiter 
or l.d mg/^'iter) .into the 

• holder* 



"7 



T 

17a', 



18a. 



19b. 



INFORMaViON/OPERATII^G GOAtS/SPECIFICAHONS ' 

^^^^^^^■^■ U I I ^^^^^^^^ 



20. 'Swing the.beaker into .the . 
burner housing, compartment 
us^ng the sampVe position- 
er control. 



21. Turn the^ sensitivity, 
kiiob to^position 1 . 

22. Make the needle read 05^ 
transmittance using the 
dark current knob. 



20a. 
20b. 

20c. 
20d. 



22a, 



The. oxygen-hydrogen mixture will igni.te with a 
loud pop and hissing sound. f ■ n ' ^ 



Caution: hot gases are escaping, from the top 
the coil. Do not place your hartd or any other 
-part of your body over the coil while the gases 
are burning.' ' ^ 

See figure 3. * ' '^ 

If two sets of standards are being used, take 
readings 'on the lOf 8» 6, 4, .2, and 0 mg/liter 
solutions first , and then the l.C, 0.8, 0.6, 0.4^ 
0.2, and 0.0 mg/liter solutions. Do not mix_ the 
two sets of standards. , ' ' 

A "distinct change in sound Jwill .be. heard as the 
solution is , aspirated into the burner 
For the remainder of this procedure, if the sound 
caused by the aspiration of a solution. changes 
while the solution is being aspirated , it probably 
means that all of tR? liquid in the beaker has • 
been -aspirated, and the beaker is empty. 
Swing the beaker out. of ^ the Burner housing, re- 
fill It 'With the appropriate solution, and swing 
it back Into the burnerjiousing. 
While the solution is aspirating, check that the 
hydrogen pressure is .still 10 pounds per square 
inch and that the oxygen pressure is. still at the 
optimum' valve determined above. If one 'or^ both 
of the pressures hfive changed^, reset them. 



In this procedure, all readings will be made on 
the transmittance portion of the scale, not the 
absorba'hce portion, 



TRAINING 
GUIDE NOTES 



/ 
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.OPERATING PROCEDURES 



G. Analysis (continued) 



3/ Aspiration\of 
Standards and 
Sample 



300 



STEP' SEQUENCE 



Za.'Tgrn the sensitivity knob 
to positi<>t 4, 

24. Repeat step. 22. 

25. Adjust the fuel' needle 
valve so the tip of the 
flame .comes to the top of 
the borner housing com- ' 
partment, not to the top- 

. of the coil on top of the 
coftipartment. 

1. Turn the fltr^shtr-open 
knob to the open position, 

2. Turn the wavelength knob 
very slovjjy cl^ekwise. 



( - 



3*3Reco)d this v/avelength 
'and proceed to step 14. 



25a. Use a screwdriver. ^ . . 

25b. Cautix)n: extremely hot 'gases are escaping through 
ttie coil. 

Adjustment of this nee dle valve -setting i.s not 
necessary ^ach time theTnstri|nent is used, un- 
less the setting has .beer) changed for some reason 



25c. 



INFORMATION/OI^ERATJNG GOALS/SPECIFICATIONS 



/ 



4a. Tjle^shutter is open in*this pbsition. ' . • 
lb. Irv\he shtr position, the shutter is c-losed. 

2e[.; Turn the knot) continuously. Qo not turn the 
,tvi:nob in steps. 

2b. One of three things will happerv,- 2c;, 2d;, or 2e 

- ' 2c7 is the condi ti on you , a re tr^yjna. to achieve . 

:2c.,fTrst: the needle y/iTTmove to the left, and at 
^^some % transmittance between 50 and 100,, will 
suddenly swing back to the rights 'In this^case, 
proceed to step 3. ; • 

2<1. Second: the needle will swing back* to. the right 
as in 2c; but at some % transmittance between 0 
aind 50. In this case, proce^ to step 4. 

2e'. Thirdly: the n6edle will swing >ack. to the right, 

. ' but at ^ome point greater than 100% transmittance; 
or, it will not swing back to the right it will 
stay to the left. In this case, proceed to . • 
. step 9* 

3a. Useytfie example "data sheet(s)i* see pages 29 & 30. 
3b. D^not change this wavelength until the procedure 
' i^tructs you to change it. 



trainiHg 
guide notes- 



! 
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G. Analysis (continued) 
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STEP SEQUENCE 



INFORMATION/OPERATING aOALS/SPECIFICATIONS 



A.TCIose the shutter. . 

■ . • 

5. Increase the Hadir}g on 
. the slit knob 0.05 
minimeter. 

6': Turn the wavelength black' 
\to 580 1?anometers. 



7. rtepeat steps ? and 2. 



8. Record this^^wa\felength and 
proceed to step 14.^ 

- J 

9. - Wose the shutter/ 

lO^r Decrease the ksading on 
;1^the slit knob by Q.05 
• * millimeter. 

IK Turt) the wavelength back 
^to 580 nanometer^.* 

12. Repeat steps 1 and 2. 



3c. Thi^ wavelength should be 589 nanometers. If it 
is too far away from th!s valve (le.ss.than 584, 
or more than 594),- the calibration' of the in- 
strument /should be checked'using the instrument 
manual .- 



5a. It Is graduated in tenths of a millimeter between 
0.0. and 1.5 millimeters. 



TRAmiNfi ' 
GUIDE NOTES 



7a. If condition 2d still exists, repeat stsps 4 
through 7 until the needle moves vas described » 

in 2c. ./ ^ . - 

8a. Use the example data sheet(s); see pages c29 & 30. 
8b: Do. not change this wavelength until the prpcedure 
iftstructs you to change it". . ^ 

10a. It is graduated in tenths of- a millimeter between 
' 0,0 and 1.5 ^millimeters. * ^ 



12a.- If condition 2e still exists, repeat stepS;.9^ 
through 11 until the needle moves as described 
in-2c. - . 
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» ' OPERATING PROCEDURES^ 



STEP. SEQUENCE 



I NFORMAT lON/OPERAT I NG «GOALS/ SPECIF! CAT I ONS 
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GUIDE NOTrS 



G. Analysis (continued\. 
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13. Record ^his wavelength 
ind proceed to step 14. 



14* Turn the slit knob so/as\ 
\ to make the needle read 
\ 100% transmittance. 

1 5i^{M ose-the-shutter; — 



C- I 



Record a reading of 100% 
trensmittance for the 
10 cr 1 .0 mg/liter solu- 
tion. 



17. Swing the beaker out of 

* the burner housing com=^ . 
partment. ' • ^ 

18. ftepVace it with the 8 or * 
O.S^g/Mter solution. ♦ 

19. Swing it rnto the b.unier 
■/ housing compartment. ' 

10. Open the shutter. 

2l\ Record the % transmittance 
;eading. 

22. Close^he shutter. 



13a: Use the example data sheet(s)\ see pages 29 & 30. 
13b. Do not change^thi^. wavelength until the pJrocedure 
instructs ypu'to change it. ^ 



'15a'.--Ba-nat-^hang e this set t1i}r^ntrh-the-procedtire — - 
instructs you to change it. 

16a. Use the^example data sheet(s); see pages 29 & 30.^ 
16b. This first set of ^readings you will get on the 
one or two sets of standards and sample are called 
.'peak readings'. 



2Ta. Use'th^^ample data sh'eet(s); see pages 29 k 30. 



r 
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STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING- 
GUIDE NOTES 



Gj Analysis (continued) 
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23.' Repeat steps- 17 through • 
22 for the 6, 4, 2, and 0^ 
mg/^iter solutions and the 
sample, or the 0.6, 50-4, 
0.2, and 'O.O mg/liter 
solutions and the sample. 



23a. Use the example data sheet(s}; see [pages 29 & 30. 




24. Swing thiejb^kei^^f^satnele 
" otf^ j3f the burner housing 

compartment^ 

25. Replace it with the beaker 
\' of deionized water. . 

26. Swing .it into the burner 
hous i rfg^ coffipartmen t . 

27. furn^he dark current knob 
so tr^ needle reads. 0% 
transmittance. 

28. ^ Replace the beaker of dfi- 

ionized water with the . 
beake** of the 10 or J.O 
mg/.lteir solution. 

29. Open the setter. 

30. Turi:^|theiWay^ knob 
very ^'^T^ty^ cl ockwi se . 

» V/" 




28a. It,,u)ay need refilling. 



29a. The needle should show TOOSK transmittance; it • 
•may be "off" by plus or minus 1 or 255 because, of 
the dark current adjustment*. Do not change the ; 
slit .setting.' 

*30a. Turn the knbb continuously. Do, not turn, the' 

ktidb, stopr? and start again. - . ^ 
30b^ The needle will move to the right. • \ 
30c. At some- low % trartsmittante value, perhaps less 
than ti or/ even 0, the needle will move no farther 
to the right. ^ / 



30? 
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STEP, SEQUENT 



/ 



31. Rtfcord this wavelength..;- 



32. Record this low 55 t^ans-?' 
. mittance for the 10'o^ 1.0 
mg/Viter solution.. 



INFORMATION/OPkRATlNG GOALS/SPECIFICATl'ONS 



r 



30d.Nl/ there is some doubt as to when the nedd1e,5t0f]s 
^ moving to the Tight, turn ^he wavelength knob • j 
\ about onfe-quarter turn, counter clockwise antd r^- 

, • pedt\step 30. 

31a. Use the example data sheet(s); ^see pages 2i> & 30. 
31b. It is sometimes called'- the background wavelength. 
31c., Do not change^thls wavelength^setting for the ' i 
remainder 'of the procedure. - » • ^ 

32a.. Use the example data 'sheet(s)> see pages 29 & 30. 
This' second ^set Of readings you w.ill get on t.he 
one or two %ets of standards and sample are called 
.bacjfgro.und readings. 



33. CTose the shutter. 

34. Swing *the beaker out of 
the burner housing cQm- 
partment.^ • 

♦ * 

35. Replace it with the 8 or 
0.8 wg/liter solution.. 

36. '^wing it into the burner 

housing. * 

37v Open the shutter> 

38. Record the % trapsmittance 
reading. 

39. Close the shutter. 

40. Repeat steps 34 through 39 
to obtain readings for the 
6,^4, 2, a/id 0 mg/liter . 
solutions and' the sample, 
or the 0.6, 0.4, 0.2, and 
0.0 mg/liter solutions, and 
the sample. , 



I 



38a. 'Use the example data 3heet(s); see pages 29 & 30. 



TRAINING 
•GUI€E NOTES 




V 
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6. Analysis (continued) 
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STEP SEQUENCE 



41- Replace the beaf of 
^sample with the ueaker of 
deionized water. 

«■ 

42. Allow the de1onl7,ed water 
to aspirate for 10 seconds 

43<^wing'^the beaker of de- 
Ionized water out of the 
burner housing. 

44. Close the main valve on 
the hydrogen cylinder. 

45. When the hydrogen pressure 
registers 0 on the control 
panel hydrogen (fuel) 
gauge, close the main 
valve on the oxygen cyl- 
inder. . - 

Turn the sensitivity knob 
to the standby position.' 

47. Turn off the power toggle 
switch. ' 

48. Empty all the' smaf 
beakers used. 



49. Rinse the beakers thor- 
oughly with tap wat§r. 

50. Rins? the .beakers thor- 
oughly with deionizeS 
water.' * 



INFORMATION/OPERATING -GOALS/SPECIFICATIONS 



44a. By turning clockwise all the way. 
45a. By turning clockwise all the way. 



48a. Don't forget the one still in. the ins'trument. 

48b. If the beakers are of the disposable type, dis- 
card them and proceed to H. If they ar glass.* • 
do ?teps 49, 50, and 51. - ^ 



•^TRAINING,, 
GUIDE NOT^S 
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OPERATING PROCEDURES 


STEP SEQUENCE 


,^ INFORMATION/OPERAriNG GOALS/SPECIFICATIONS , 


TRAINING 
GUIDE NOTES 


G. Analysis (continued) 


• 

51. Allow the beakers to drain 
dry, and then proceed to 
Section H. 


1 

• 












^ 





H. Calculations 



31; 



1. For all of the standards, 
subtract the % trans- 
mi ttance obtained at the 
background wavelength from 
the % tran^mi ttance ob- 
taihea at the peak wave- 
length. 

2. On "regular" graph paper 
prepare a calibration 
graph using the % trans- 
mi ttance differences along 
the v^tical axis, and the 
corresponding concentra- 
tions (10, 8, 6, 4, 2, 0', 
or 1.0, 0.8, 0.6, 0.4, 0.2, 
0.0 mg/liter);^on the ho^l- 
zontal axis. 

'H. Repeat step 1 for the 
sample. 

4. Determine the sodium con^: 
centra t ion in the sample. 

5. Record the result in- 
mg/ liter. ^ 



la. Example: 10.0 mg/liter solution ^ 

^ V. 100 = % transmittance at^he peak wavelengch 

1 = % transmittance at the bafck^round wave- ' 
length ' ^ ' 

» 99*= % transmittance difference ^ 

2a. If you have used both sets of standards (the 
intermediate and standard sodium solutions), pre- 
pare two calibration graphs. Pages 31 and 32 are 
sheets of "regular" graph ^ paper. f 
"Regular" graph paper is marked off* in squares of 
equal size. • . • h 

EMP CH.IN.cg.EMP.la.1.77 may be r^f^rred to for 
specific instructions in calibration graph pre- 
paration and use. , ^ ' 
In the case*of the intermediate sodium solution, 
the calibration grap^ may have a slight bend. 



2b. 
2c. 

2d. 



4a. Using the calfofation graph. 



5a. Use the example data sheet{s]t; see pages 29 & 30. 
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EFFtUENT MONITORING PROCEDURE: Determination of Sodium Using Flame Photometry 



Concentratioj3 of 
Sodium Standards 
in^mg/liter 



EXAMPLE. . 
.DATA SHEET 



♦ 7 



% 



Trarami 
at t^h 



i:ttance 
Peak 
Wavelength; 
>Peak Readings 



% Transmittance at " '% Transmit tance 

the Background Dffferences'; 

\. Wavelengthr Values^ in: 2nd Cb|i«nn - • 

Backgr^nd Readings Minus Values in 3wd Col. 



Sample 



Concentration of sodium in the^ sample in mg/liter 



Peak Wavelength 



nm 



Background Wavelength 



nm 



- / 



* The six values, in this column will be,0, 2. 4, 6, 8. and lOi or, 
0.0. 0.2. 0.4. 0.6. 0.8. and 1.0. If both sets of standards were 
.used, use a second' data sheet exactly like .this one; see page 30. 
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EFFLUENT MONITORING PROCEDURE: ^ Determination of Sodium Using Flame Pfiotometry 

' EXAHRUE ^ • . - • : . 

• * ' / . DATA SHEET 

(See the paragraph. at the bottom of Page 29) 

• ' • ^ ^ A ' ' ' ^ 

%TraTism1J:t3nce . IXTransmittance at XTransmittance " 
at the Peak \ the Background Differences; . 

Wavelength; Way^ejength'; Jalues Ijt 2nd Column 

Peak Readings Background Readings Minus Values in- 3rd CoK 



Concentration of 
Sodium Standards 
in mg/li ter- 



s 



Sample 



Concentratiorr of sodium in; the sample in mg/liter 



Peak Wavelength 
Background Wavelengtfi 



nm 



nm 



I 
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TOPIC ^ 
Introduction 
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Educational Concefits - Copnunicatfidns 
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Safety • | 
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* *' Training guide materials are presented here under the headings marked *. 
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FIELD AND .d^ORATORY EQUIPMENT 



Sectibn y 



TRAINHia GUIDE NOTE 



REFERENCES/RESOURCES . 
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glassware. ts especially dirty and cannot be 
cleaned with ordinary detergents, chromic acid 
cleaning may be required. 



1. Pour 35 ml of distilled wat'er"n a 250 ml beaker. 

2. Add about 1/8 teaspoon , (simply estimate this 
quantity) of s6dium' dichromate, Na^CrpOy, to 

water.' ^ ' 

3. Swirl the beaker untH the sodium dichroma'te ^ 
h?^ dissolved. 

4. Keep repeating stepis 2 and 3 until no more; 
sodium dichromate will dissolve. 

5.. Pour the solution' into a 2 liter' beaker. 

6. Slowly pour 1 liter of Concentrated sulfuric 
; .acid, HgSO^, into the 2 liter beaker. 

'"TCaution: Use eyeglasses and 
^ protective clothing. 



j^ly. 



7. Stir the mixture thorou 



8/' Store it in a glass stoppered bottle. 

9. The cleaning soluti6n\hould be.^at a temperature 
, of about .5*0<^C when, it is used. 

/O. .It may therefore be necessary to warm the 
cleaning solution. 

11. When using the warm cleaning solution, fill 
the piece of glassware with the-solution. 

12. Allow it to so4k for 2-3 minutes (or longer). 

13. Pou^ the cleaning solution back into the ' 
storage bottle. 

14. Rinse the piece of glassware ten times with 

tap water. , , 

15. The cleaning solution may be reused until It 
tUVns green; • ^ 

16. It shou1d<>then» be discarded. 

319 . 



Stanmrd Methods, 14th ed. 
P. 356,, section 24.2) 




